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Activities Are Increasing 


Corporation and Other Companies Will Increase Production— 


Prices of Leading Products Higher 


CTIVITIES of the United States Steel Corpora- 
A tion are steadily increasing. Its plants are 
now running at slightly under 85 per cent of 

ingot capacity, which will be augmented by additions 
now planned, North 


Sharon plant of the Carnegie Steel Co. and the Col- 


including resumption at the 


umbus works. Bookings of the Corporation are keep- 
ing ahead of its heavy shipments. (Good reports also 
come from leading independents. Foreign inquiry 
for rails is still heavy and there is excellent prospect 
of closing at least 200,000 tons. The trend of prices 
of leading steel products, especially shapes, plates and 
bars, is upward, although there are still some irreg- 
ularities. As illustrating the tendency to ask higher 
prices for future delivery, the quoting of 1.30c, Pitts- 
burgh, on 24,000 tons for the municipal bridge at 
Deliv- 
Sev- 


St. Louis by a leading company may be cited. 
ery of this steel will extend well into next year. 
eral Youngstown manufacturers have advanced quota- 
tions for prompt and future delivery of billets and 
sheet bars. 

Although the lake ore trade drags, 


some eastern companies will use 
Iron : a ae 

greater tonnages of Lake Superior 
Ore ore than in recent years. One com- 


pany has arranged for a tonnage of 
lake ore to be furnished through another steel com- 
pany in place of Cuban ore, on account of the in- 
creased difficulty in obtaining shipments from Cuba. 
The movement toward higher prices 
has become more 


on machine tools 


Machinery = general and is having the effect of 
: checking railroad buying. The Santa 

Fe, after closing for a few lathes, 

has withdrawn the remainder of its inquiry. The 


French government is inquiring for a large number 


of lathes and milling machines, estimated to be about 


1,000 each, and Italy is asking for 500 lathes. These 
and other foreign inquiries are not receiving much 
ittenti O1 ccount of many manufacturers being 
booked to capacity for three or four months. Th 
placing of orders for mill equipment for the manu 
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facture of steel bars by the Youngstown Sheet & 
Tube Co. marks another step in the progress of that 
company, which has been rapid in recent years. 
Railroads in the United States have 
Railroad been ordering somewhat more freely 
and further buying by Russia and 
other foreign countries is in pros- 
pect. The Rock 
Island have ordered 4,000 steel underframe box cars 
and the Lake Superior & Ishpeming, which recently 
placed 500 freight cars, has closed for 406 ore cars. 


Buying 


receivers for the 


\t Cleveland, inquiries have appeared from the New 
York Central for 10,750,000 bolts, 3,000 
plates, 750 tons of shapes and 250 tons of bars. The 
Lake Erie & Western is in the for 238,000 
bolts and 40 tons of nuts. Inquiries for spikes include 
30,000 kegs for the New York Central, 20,000 for 
the Baltimore & Ohio, 2,000 for the Lehigh & New 
England and 1,000 for the Wheeling & Lake Erie. 
France is inquiring for large tonnages of steel rails 
Ship building continues to be a most 
interesting feature in the eastern 
situation. Two more vessels have 
been awarded to the Atlantic ship 
yards, and still more contracts are 
pending. It now seems probable that the fleet of 
five vessels ordered by the Bethlehem Steel Co., to 
be built in British yards before the ,war, will be 


tons of 


market 


Plates 


constructed in this country. These vessels are to be 
used in carrying iron ore from the company’s mines 
in Chili. The government is inquiring for 2,250 tons 


of plates for the collier Cuyama, to be built on the 


Pacific coast. 
A valley interest has taken an order 
Pig for 1,000 tons of bessemer pig iron 
for shipment to Italy. A car wheei 
Iron Y 


manufacturer has ordered from 5,- 

000 to 6,000 tons of foundry grades 
for shipment over the last half. While in some cen- 
ters more interest is being shown in requirements for 
i half of 


delivery is being done, but shipments are satisfactory 


the first next year, very little buying for any 
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Danger of Going Too Far 
N EXTREMELY 


the relations of the government to business is 


interesting development in 


indicated by the present attitude of the newly 
created federal trade commission. The 
this commission realize that muck-raking and oppo- 


members of 


sition to business are not as popular as in past years 
and that if the commission hopes to accomplish any- 
thing that is worth while, it will be well for it to 


co-operate with legitimate business concerns. This 
is highly commendable, as is also the attitude of the 
chamber of commerce of the United States and 


other organizations of business men which are doing 
all in their power to co-operate with the federal trade 


commission. Some lawyers of good standing, zealous 


to serve their clients, are, however, urging the com- 


mission to go further than it has any right to go in 
extending advice to business men as to the legality 
of their business methods and there is some indica 
tion that the 


of its authority. 


commission may over-step the bounds 

As stated in an article by our Washington corres 
pondent, published elsewhere in this issue, James A. 
Emery, counsel of the National Council for Industrial 
Defense, has pointed out that the only time when the 
commission may investigate for the purpose of assist- 
ing a corporation to conform to the law is when the 
attorney general requests the commission to do so, 
after the corporation is charged with violating an 
anti-trust act. The intended to assist in 
the re-adjustment of the business of the corporation 
alleged to be violating the anti-trust acts in order 


statute 1s 


that the corporation may thereafter conduct its busi- 
ness in accordance with law. We imagine there will 
be few companies which would care to place them- 
selves in position to obtain recommendations for the 
“re-adjustment” of their business, but unless they 
do this, they have no right to expect to obtain useful 
advice from the commission concerning the legality 
of their business. 

While we believe business organizations ought to 
co-operate as fully as possible with the commission 
without endangering their own rights, we believe that 
reasonable caution should be exercised. Numerous 
companies in past years have been led to think by 
officials at Washington that they were conducting 
their affairs legally and the reward for their frank- 
ness in telling all about their affairs and putting them- 
selves to much expense in collecting information for 
not persecution, 


the government was prosecution, if 


at the hands of government officials. The most con- 


spicuous example was furnished by the United States 
Stee! Corporation. No one is anxious to be killed- 


not even by the kindness of government 
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The Useful Life of Thomas D. West 


HE activities of the late Thomas Dyson West, 


whose tragic death ended a life of great use- 
fulness, naturally divide themselves into three 
as a foundryman, in which he 


classes: His busines 


was successful; his work as an author, for which 
he was most widely known, and his tireless efforts to 
advance the cause of safety and other reforms. 

As a foundryman, Mr. West was devoted to his 
work, and the success of his latest business venture 
was one that brought him much happiness during the 
last life. But he contented to 
be merely a business man and 
a boy he worked in a foundry he was a student of 


foundry problems. When it Mr. 


West had very little schooling, his success not only 


year of his was not 


from the time that as 
is considered that 


as an author of articles and books relating to foundry 
practice, but also as a writer on other subjects, was 
His writings were based very 
He had 


the courage of his convictions and did not hesitate 


indeed remarkable. 


largely on his own experience and research. 
to be in advance of general practice. In presenting 
new theories, he urged them with all the intensity of 
his nature. In the preface of the eleventh edition 
of his Metallurgy of Cast Iron, Mr. West said: “The 
author was made to suffer keenly for the bitter criti- 
cisms aroused by his writings and the measures he 
advocated when first contending for what his experi- 
ence and methods taught were correct and best, but 
all is now forgotten and buried. He has the gratifi- 
cation of seeing the accomplishment of almost all 
that he originally contended for and wishes to thank 
all those had faith in These 
words are thoroughly characteristic of the man who 
whom bitterness 


who his teachings.” 


fought, and fought hard, but with 
did not linger. In inducing foundrymen to purchase 
pig iron according to analysis rather than by fracture, 
and in many other departures, Mr. West rendered 
service of great importance to the foundry industry. 
In the American Foundrymen’s Association Journal 
of October, 1903, the Richard Mol- 
denke, said of Mr. West: “It is but fitting that the 


first page of our enlarged Journal be graced by the 


secretary, Dr. 


portrait of the man who, more than any other, has 
labored to place the foundry industry on the high 
plane we find it today. Twenty-three years ago, when 
he began his aggressive campaign for better foundry 
education, he little realized how dithcult it would be 
to awaken an industry which today, in spite of all 


that may be said for it, is still the most backward of 
therefore, he must 


-ol] 


the entire iron industry. Per 
feel 
by, opposition to 


less surely because slowly, and his disinterested labors 


satisfaction in seeing the clouds rf 


rre at 
grea 


now 


advanced ideas disappear, none the 
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for the good of the apprentice, the molder, the man- 
ager, and the owner, appreciated and extolled. 
“Wherever foundrymen congregate, the name of 
Thomas D. West is heard, his books are to be found 
in every progressive foundry and in the molder’s 
home, his face is familiar to all. From his early 
boyhood, Mr. West has been so busily engaged in 
hard work that only now is he seeing his broad ideas 
on founding being realized in his own establishment. 
In enlarging the foundry which makes ingot molds 
a specialty, and running on the continuous plan, not 
example of modern foundry 


only is an excellent 


equipment given to the world, but an actual capacity 
of nearly 1,000 tons daily provided for, a thing which 
will be monumental in the history of the foundry 
world.” 

In his later years, Mr. West devoted his time and 
energy very largely to the prevention of accidents. 
discouraged, but never disheart 
Anti-Accident Asso- 


continued as 


sometimes 
Although the American 


He was 
ened. 
organized was not 


ciation which he 


such, the work went on and he was an important 
factor in the rapid progress of the safety movement. 
An interesting example of his resourcefulness and 
efficiency was shown in Cleveland in 1909. In the 
preceding year, the city council passed an ordinance 
forbidding the sale and use of firecrackers and explo- 
sives. Opposition to the ordinance developed in 
various directions and there was danger of its repeal. 
Mr. West clearly saw that 
celebration could be devised to take the place of the 
fun of the old-fashioned Fourth, the ordinance was 
Having failed to interest city officials, he 


the Daughters of the American Revolu- 


unless some sort of sane 


doomed. 
appealed to 
tion and with their help planned and carried out on 
celebration which 


the Fourth of July, 1909, a sane 


was a great success. After that year, there was no 
further agitation in favor of repealing the ordinance 
and similar laws were passed by the legislative bodies 
of many other cities. Statistics tell the story of how 
fires, deaths and injuries on the Fourth of July have 


been almost obliterated by this reform. 


Mr. West 


one of the principal causes of accidents in industrial 


was one of the first to see clearly that 
plants is intoxication. In speeches and in articles, he 
pushing back of the the 
foundries and other manufacturing 
temperance. 


urged the saloon from 


neighborhood of 


and was an ardent advocate of 


His last important work was in the cause of safety 


i 


plants 


and the rules and regulations for the prevention of 
Ohio foundries which he and his associates 


t] 


fac cal 1 
qaoubdtiess be 


accidents in 


recently drafted will adopted at an 


early date by the industrial commission of Ohio. 


accident of a man who had labored 
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so zealously for the prevention of accidents is indeed 
a sad commentary upon present conditions. It shows 
that, in spite of all efforts, the danger from accident 
due to automobiles is today greater than ever. May 
it help in solving the extremely difficult problem of 
regulating the use of automobiles on the busy street! 





Have You Read It? 
a publication in The Iron Trade Review of 
June 10, in full, of the opinions of the United 
States judges in the case of the government 


against the United States Steel Corporation has elicited 
including the fol- 


many expressions of approval, 


lowing: 


Editor, The Iron Trade Review: 

[ feel that it is due you that I should express my 
thanks and my appreciation of the special service 
rendered in respect to the United States court deci- 
sion covering the Steel Corporation suit. 

| took sufficient time to read this decision in full 
as you printed it, and at the completion felt that the 
time had been well spent. 

rhe fact of the matter is that the analysis in the 
daily papers and the other journals gave a somewhat 
distorted idea of what is the real decision. 
service as you have rendered to the trade 
in this instance is, I am sure, thoroughly appreciated. 


_ 1 
Sucn 


Very truly yours, 
CorRUGATED Bar Co. 
By W. M. ArMstTRONG, 


Mutual Life Building, "sep Prow 
Buffalo, N.Y. Jume’18, 1915. Vice President. 
Mr. Armstrong makes two points very clear: 


That the full report is the only report that gives the 
correct idea of the decision, and that the opinions 
are well worth the time which it takes to read them. 
The opinions are, in fact, a mine of information for 
anyone connected with the iron trade. We commend 
their reading particularly to the young men who, if 
they expect to rise to be factors of any importance 
in the great industry with which they are connected, 
must know something about how that industry was 
developed. They will find that the story of the 
evolution of the Steel Corporation and the progress 
of its competitors as told by the judges is both 


fascinating and instructive. 


The action of Governor Slaton, of Georgia, in 
commuting the sentence of Leo Frank was a distinct 
victory for law and order. Whether Frank was 
guilty or not, we do not know, but if any further 
evidence were needed that he did not have a fair 
trial, it has been furnished during the past few days, 
for no man could be fairly tried in an atmosphere so 
bitterly hostile to him as that which prevails at 


\tlanta. 
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Prices Present and Past 


Quotations on leading produc!s Junz 23, average for May, 1915, average for March, 1915, and averaze 


for June, 1914. 


Prices 
June 3 


1915. 


Bessemer p Pittsburgh $14.60 
Basic pig iron, Pittsburgh..... 13.60 
No. 2 Fdy. pig iron, Pittsburgh 13.45 
Northern No, 2 Fdy., Chgo 13.00 
| e Superior Charcoal, Chgo 15.75 
M eable Bessemer 2 a 13.00 

ern N« Birmingham 9.50 


No Ironton. 


, ' 
Souther Ohio 


Basic, eastern Pa ‘ 
No, 2X Virginia furnace... 12.50 
» 2X foundry, Philadelphia.. 14.25 
Ferro 1 1 BR (prompt) 105.00 
Billet Phgl 20.00 
Sheet bars, Pbgh 20.50 
Steel bars, Chicago.. 1.39 
Steel bars, Pittsburgh......... 1.20 
Ir bars, Philadelphia sia 1.17 
It bar Cleveland, local del’y 1.20 
[ror rs, Chy mill 1.20 


Average Average Aver. 


for for 
May, June, 


1914 


tor 
March, 
1915 


wrought 


y 
1.115 No. 1 
1 wrought, 


0 5 1.20 Rerolling rails, 
1 7 1.1 Car heel Che 
(For Appitionat Prices See Pa 1344.) 


eastern P% 
Chgo 
oO 


1 


$14 $14.55 $14.90 Beams, Chicago 

13.45 13.45 13.90 Beams, Pittsburgh 

13.45 13.45 13.90 Reams, [Philadelphia 

13.4 14.25 14.25 Tank plates, Pittsburgh....... 

15.4 15.50 15.75 lank plates, Chicago 

13.1 14.25 14.25 Frank plates, Philadelphia..... 

10.45 Sheets, blk., No. 28, Pittsburg! 

l l 1 Sheets, blue an., No. 10, Pbgh. 

13.2 13.50 14.00 Sheets, galv No, 28, Pbgh 

12.50 12.50 12.50 Wire nails, Pittsburgh....... 

14.2 14.2 14.75 Connellsville fur. coke contr... 

100.00 78.00 38.00 Connellsville fdy. coke, contr... 

19.5¢ 19.50 19.75 Heavy melting steel, Pbgh.... 

20.00 20.00 20.75 Heavy melting steel, east’n P 
39 38 1.28 Heay melting steel, Chgo 


Foreigners Buy Bessemer 


Valley Interest Sells 1,000 Tons for Shipment to Italy and Further Orders Will 


June 24, 1915 


Prices are those ruling in the largest percentage of sa'es at the da'es named. 


Average Average 


Prices r for r 

June 23, May, March, June, 
1915. 1Y1 ivi5 1914 
$1.39 $1.34 1.4 $1.28 
1.20 ] 1.15 1.115 
1.359 1.359 1,2 pe 
1.20 1.125 3.225 3.1 
1.34 1 1.38 1.28 
1.359 1 9 1.2 1.25 
1.80 1.8 1.8 1.8 
1.35 ] 1.31 1 
5.00 3.40 3.46 ee 
1.55 LS 60 1.50 
1.65 1.65 1.65 1.85 
2.25 oo 2.25 2 
11.75 1] 1 1 
11.25 11 1] l 
9.50 ) 9.8 9.7 
12.50 12.50 12.5( 12.50 
8.75 8.75 9.00 8.88 
10.00 ] 11.2 11.2 
10.00 7 EO 11.25 


ig ron 


Probably be Entered—Little Buying Throughout the Country 


‘ittsburgh, June 22 \ valley ou 
erest has sold 1,000 tons ot bessemet 
p iron for shipment to Italy at a 
price slightly above the domestic mar 
ket, and it is probable additional ton 
nages for similar shipment will be 
sold before the end of the week 
ltalian interests have purchased ap 


20,000 ns bessemer 


\ all \ 


proximately to ot 


pig iron from makers this year, 


although all the iron involved has not 
yet been shipped The Colonial Steel 
Co., which entered the market 10 
davs ago for 10,000 tons of basic for 


last half shipment, has not yet closed. 


An indefinite inquiry for 5,000 tons 
for an interest in the immediate dis 
trict also is’ pending. \ car wheel 


manufacturer has purchased from 5,000 


to 6,000 tons of miscellaneous foundry 
rades for last half shipment, and 
several heavy tonnages of No. 2 foun 
dry have been sold at a range from 


Pittsburgh 


Steel Co blew in its second 
stack June 15, has been quietly offer 
ins Dasic pig iron in the open market. 
Dealers express contidence that more 
attractive prices for steel-making and 
loundry grades soon will be enjoved 


Considering Future Needs 


New York, June 22—-Some consum 
ers of tron in this territory continu 
ti ive noticeably ereater attention 


o forward requirements, but 


general buying movement and the 


ve coming out is not 


important. 


I lit 
rename 


inquiries total about 10,000 


12,000 Indications are in 


tons, 


creasing that not a few buyers under 
estimated thet needs or acted too 
conservatively when originally clos 
ing some months ago, and they now 
are being forced to place further or 
ders for filling out their needs during 
the next few months In one or two 
cases, consumers have inquired for 
delivery after Jan. 1, one case in 
point being a lot of 1,000 tons for 
first half. Where the makers have 
been willing to make prices for such 
delivery, they have quoted advances 

$1 to $1.50 over present figures 
\ Paterso1 N. J.. buver. still nego 
tiates r 2,000 tons of foundry; a 
Connecticut shop for 2,000 to 3,000 
tons of malleable; another buyer for 
2.000 tons, and there are a number oft 
miscellaneous lots. Sales of the week 
have been light, but a little bette: 
Or up-state buyer took 2,500 to 
*,000 tons of malleable, which went 
to a Buffalo maker Prices record 
no improvement in this district and 
the tidewater range is $14.25 to $14.50 
i Ni 2X Central Pennsylvania 
1 kers have been making so efttort 
for business here and have quoted 
down to $] ? 50 furnace, ror No oh. 

Fay hlete prices s ha 1344.) 


slightly under $14.50, tidewater 


I:xport inquiries were more numer 
ous this week Italy has purchased 
ne her air sized block oO! iron and 
the is further inquiry for that cour 
try Servia asks 500 tons of foun 
dry and there is some South Ameri 
can tonnage Freight rates now art 
tround 50s to Italy and 35 to 30s to 


Isles. 





Philadelphia, June 21.—Shipments of 
iron to consumers against contracts hold 
up well and this affords the best 
feature of the market in this district 
New buving is limited and of only 
fair proportions Prices in steel mak- 
ing grades are well maintained and 
seen firm on a higher level, but the 
foundry situation still shows evidenc: 

f irregularity and some producers r 
nain rather aggressive for orders at 
low gures espite tl inclination 

rious easter Pennsylvania makers t 
dy il 4 t T { 1 t iti ns \ ne W he) ile 

f basic quietly negotiated recently and 
reterre¢ te { eck igi proves tft 

et ide t Trenton consum r 
the 1 1 1s s rg ( ee! 
\ 10,000 tons \ me 

vill st e iror Basic continues at 
$13.75 to $14 el Sales low 





ws 
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now leave Lebanon district makers with 
a darge tonnage on their books. Fur- 
ther transactions in standard low phos- 
phorus reached several hundred tons in 
the week and were done mainly on out- 
standing quotations of $20.50, Philadel- 
phia. The price now is held at $21, 
Philadelphia. One easternn Pennsylva- 
nia manufacturer of special steel bars 
recently closed for a good tonnage of 
this gerade. The re is considerable 
livergence in foundry prices, with the 
market at $14.25 to $14.50, Philadelphia, 
for No. 2X, and some eastern Pennsyl- 
vania makers quoting higher. In central 
Pennsylvania, down to $12.50, furnace, 
which is equivalent to slightly less than 
$14.25, Philadelphia, on No. 2X, for 
some producers there, has been named. 


The Baldwin Locomotive Works is in- 


quiring tor 1.000 to 2,000 tons of 2.50¢ 


to 2.75c silicon and for 500 to 1,000 tons 


1.15 to 1.50 silicon tron for de- 
livery over the next. three or four 
months \ Philadelphia machinery 
builder is figuring on 2,000 to 3,000 tons 


f northern and southern and claims to 
have received a quotation of less than 
$9.50, Birmingham, on a certain. brand. 
At $9.50, Birmingham, the Philadelphia 
delivered equivalent for No.2X is $14.03. 
Another Philadelphia shop bought 500 
tons of northern. One of the Crane 


furnaces at Catasauqua has resumed. 
Inquiry for Next Year 

Cleveland, June 22.—There is some 

inquiry for foundry grades for 


delivery during the first half of next 


year, but furnaces are not disposed to 


quote for tl at de livery and sales for 
delivery during the last half of this 
year are light. Shipments on con 


tracts continue satisfactory 
Inquiry from Michigan. 
Cincinnati, June 21 \n inquiry 


or 1,000 tons of coke malleable, and 


another for 500 tons of charcoal iron, 


; eee ha 
are out from Michigan territory. The 
Laidlaw-Dunn-Gordon Co., _ this ity 
1 : ] | eal 
and the Louisville and Nashville rail- 
aad, are asking for a few car loads 
icl These mstitt he nquiries 
before the irket here The situa 
tion is exceedingly quiet and void of 
ew transactions. Shipments n old 
mtracts ¢ heavy ind ir the 
rig St ST ts I the i ct Prices 
she » tendency to vy. Southern 
No ? id \ S qui tec tre SY at) 
S Py ngham basis. and south- 
Ohi Ni 2 found: t oO $12.50 
» $12.75 Tr ton basis | or last 
f shipment 


Small Buying is Rule 


Chicago, June 22—AlIthough no d¢ 


d activity is manifest in the pig 
marl t ¢} r : id 1 
AT NE Liere 1S consi1deraptle 
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buying in the aggregate. Principal 
interest attaches to the malleable 
Situation, which is much improved 
over conditions existing for a num 
ber of months past. Numerous mal- 
leable foundries have increased activ 
ity following buying of railroad cars 
and they are actively seeking to 
cover their requirements for pig iron. 
However, this movement is not suf- 
ficiently general to constitute an im- 
portant factor and apparently melters 
are simply covering for their needs 
as expressed in contracts already 
taken. 

\s a general proposition, inquiry is 
light and sales are for small tonnages 
and usually for some special analysis 
to be used in bringing the foundry 
mixture to the proper condition. 

One important producing interest 
has not bid on business nor sold any 
tonnages for more than a week and 
in the meantime is readjusting its 
order book to the conditions of pro- 
duction at its plant. The fact that 
premiums for high silicon have been 
insisted on has resulted in some accu 
mulation of this grade which is now 
being disposed of more readily than 
before it was made evident to melt 
ers that silicon must be paid for. 

[wo inquiries for about 2,000 tons 
each of malleable are before the 


trade and a third for about 1,200 tons 


Is also being considered. \ railw i) 
equipment concern with several plants 
is about to enter the market to cover 
its requirements for second half, 
which will be fairly large 


‘ 1 


‘oO Chang has taken place in the 
situation as to price and $13, Chicago 
furnace, continues, with added _ pre 
miums for high silicon or other cos 
ly special constituents. 

Southern iron is dull, with most 


sellers holding for $10, Birmingham, 


but the possibility exists of obtaining 
onnages at 25 to 50 cents pe to 
lower 

som demand is being experienced 
for charcoal iro which has be n 
holding steadily for a long time. 


Inquiry Increases 


Buffalo, June 22—During the week, 


inquiry for 20,000 to 25,000 tons of 


pig irom has come into the market 
at Buffalo for foundry grades and 
One malleabl ro! delivery over third 
quart nd last half of the veal 


T he total sales for the week have 


yeen light and the noted inquiry is 


for 3,000 tons of malleab 
a week ago has been placed with a 


local producer and several other siz- 





lleable orders are now being 


[he price situation has not changed 


except in tone. The range of $12.50 to 
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fi 


13.25 covering all grades with slight 
regard for differentials is more firmly 
held and may stiffen within a short 
time. Heavy shipments of iron under 
contract continue from the furnaces of 
the district. 


Inquiry for Basic 


St. Louis, June 21.—Prospects for bet- 
ter business in pig iron have improved 
by the appearance in this market of an 
inquiry for 4,000 to 5,000 tons of basic, 
and local sales agents who have re- 
ceived the inquiry are keen to capture 
the sale. Inquiries also are out for 
500 tons of southern No. 2 and 100 
tons of northern iron. Sales last week 
were confined to a few car loads. 
Southern iron is generally held at $10, 
Birmingham basis, and _ northern at 
$13.50 to $14, Chicago, and $13 to $13.50, 
Ironton. 

Very Quiet 


Birmingham, Ala., June 22.—Pig 


iron is very quiet, the market being 
without any developments. Only small 
orders are being received and inquiry 
is reported light. No. 2 foundry is 
being sold for immediate delivery 
at $9.75 and for last half delivery 
at $10. Makers say they contemplate 


no weakening in prices. 





Cto acting ('‘n P , 
Steel Casting Company 


The George H. Smith Steel Cast- 
ing Co., Milwaukee, Wis., has pur- 
chased the property on which its 
foundry has been located for the past 
17 years, also buildings and land ad- 
joining. The company plans to 
erect shortly a new building 65 x 
150 feet to serve as a shipping room, 
which will enable it to use its main 
foundry exclusively for molding and 
casting, and it is expected to largely 
increase the capacity. 

This company has been manufac- 
turing with the converter process 
about 16 years, having erected and 
operated one of the first commercial 
converter foundries in the United 
States 

It is the original maker of “Dyna- 
mo” or low carbon steel castings for 
electrical purposes in this country, 
and also makes alloy steels of various 
kinds including manganese, vanadium, 
nickel, chrome, also castings of special 


carbon. 


The North works of the Carnegie 
Steel Co., at Sharon, Pa., will resume 
operations just as soon as a few 
necessary repairs can be made. The 
plant has been idle 18 months. The 
Carnegie Steel Co. is operating 44 of 
its 59 blast furnace stacks. 
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Bars for Domestic Use 


Are in Active Demand and Specifications Liberal--Market 
Generally Firm, But Cutting is Done on Deformed Bars 


New York, June 22.—So much em- 
laid upon the 
for bars for ammunition 
that the 
trade in this 
obscured. It is to be 
that 


experiencing an 


large 
shells 


lines of 


phasis has been 


ord rs 


for regular 


export, 


domestic product have 


been somewhat 


noted now, however, domestic 


users are enlarge- 


ment of demand and they are speci- 


fying generally for heavier tonnages. 


Some of this larger movement, per- 


note of 
that 


large orders 


response to a 
the 
influx of 


haps, is in 
sounded by mills 


the 


warning 
in view of 


for shell rounds, they cannot be so 
certain of future deliveries. Some oi 
the leading mills have urged the 
trade to get in their specifications as 
soon as possible, and this suggestion 
has had its effect It is understood 
that some of the companies which 


have bought large tonnages of rounds 
for future delivery are filing specifica- 


tions ahead to insure shipments. The 
market still shows many inquiries for 
bars for ammunition and some sales, 
\ New Jersey electric company in 
the week placed 2,600 tons of 31%4-inch 
high explosive bars. A Jersey City 
iron works is inquiring for 1,200 tons. 
One cabled inquiry called for 5,000 
ions a month for the remainder of 


One lot of 20,000 tons still 
mills are more 


the year. 
is talked about. 
independent in 


Some 
rounds and 
holding shell 

from 1.90¢ to 2.15c at the mill. 


of the business of this kind recently 


selling 


are those of size at 


Some 


taken in this territory, however, has 
heen much below these figures. The 
Kepublic Iron & Steel Co. has fol- 
lowed other makers in advancing bars 
to 1.25c, Pittsburgh, but at least two 
large makers still are quoting 1.20c. 
Some third quarter contracts are re- 
ported at 1.25c, Pittsburgh, or 1.419c, 
New York. \ Hudson river buyer 
contracted for 500 to 700 tons. 
1.20c Still Outstanding 
Philadelphia, June 21.—Prompt steel 
bars at least still may be had at 1.20c 
Pittsburgh, or 1.359c, Philadelphia, from 
certain mills and the indications are 
larger buyers could extend this figure 
through the third quarter. It is not be- 
lieved, however, that this condition will 
prevail long, as the two or three im- 


portant producers who have not yet ad- 
vanced to 1.25c, Pittsburgh, are expected 
to do so before July 1. The Republic 
Iron & Steel Co., effective 
vanced its price to 1.25c, Pittsburgh, for 
prompt or third quarter. <A 


today, ad- 


either 


this 
with the 
Pittsburgh, 


larger buyers in 
contracts 
respective mills at 1.20c, 
before the $1 advance, but many of the 


L2oc, 


the 


closed 


number of 
territory 


smaller trade were booked at 


Pittsburgh. Some negotiations by larger 
1.20c, Pitts- 


Specifica- 


buyers, who are seeking 


burgh, for last half, continue. 
quarter 
were at 1.15c, 
\bout 225 


required for 


tions against expiring second 


contracts, most of which 
Pittsburgh, continue active. 
tons of rivet rods will be 
which the 
is asking the steel. 
makers of cold rolled shafting 


18 advanced two points, or 


the new collier Cuyama for 


government now 
Leading 


effective July 


<2 a ton to 68 off for carloads and 

63 off for less carloads. 
Steel Bars Sell at 1.25c 

Pittsburgh, June 22.—Demand for 
steel bars for the manufacture of war 
material continues heavy. Although 
no official announcement has_ been 
made, it is understood one of the 
larger manufacturers in this district 


recently has booked several attractive 
for the manufacture of shells. 
a 


Steel bars are being held at 1.25c by 


orders 


ma- 
that 


several manufacturers and some 


terial already has been sold at 


figure. Iron bars are commanding 
1.25c and talk is heard of that figure 


being withdrawn. 
Contracting More Freely 


Buffalo, June 22.—Mills and agencies 
of the Buffalo district report bars to be 


one of the leaders in the contracts 
now being closed by consumers for 
material to take the place of con- 
tracts expiring with the present quar- 


ter. Some of the users in placing or- 
ders for their needs for third quarter 
last half 
tonnages 


tor are 


than 


and in some cases 


contracting for larger 


were ordered to meet their require- 
ments for the current and first quar- 
ter of the year. 


There is an effort being made on the 
part of the mills to cur- 
tail speculative buying by limiting the 
actual re- 


a number of 


tonnages contracted for to 


quirements based on records of 


the 


past 
consumers. 
Steel Bars Active 
Chicago, June 22.—With practically 
all agricultural implement makers now 


rements over 


covered for their requ 


last half and other consumers of steel 


bars taking considerable tonnages, 
this market is assuming a most active 
aspect. Prices have been advanced 


(For complete prices See page 1344.) 
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Chicago mill, al- 


independent 


1.44c, 


important 


generally to 
one 
has not followed the lead and 


though 
interest 


is still willing to take business at 
.39c, Chicago mill. How long this 
condition will remain depends en- 
tirely on its mill book, and as soon 


as tonnage appears it probably will 
follow other independents which have 
to 1.44c. 


Increased demand by 
almost every form of equipment is re- 


advanced 


railroads for 


flected in the bar market and this is 
more active than has been the cass 
for many months. 

2erolled hard steel bars are being 


contracted in considerable volume 


and quotations remain steady at 1.20c 


0 1.25c, Chicago. 


Bar Iron Quiet 


Chicago, June 22.—Bar iron mills 


continue to operate approximately at 


50 per cent capacity and no essential 
change in the situation has appeared. 
small tonnages are coming out, 


and the 


some 


but nothing of importance 


with quota- 


mull. 


marking time 


1.20c, 


market is 


l at Chicago 


tions steady 


Reinforcing Bars Weak 


Cieveland, June 22.—Steel bars are 


very strong and the leading interest 
is so well supplied’ with orders that 
it will not promise deliveries short of 

months. The only weak 


situation is in deformed 


several 
feature of the 
reinforcing steel bars, of which sales 


have been made at 1.15c, Pittsburgh. 
Low quotations on these bars are 
attributed in part, at least, to the 
competition of rerolled material. The 
bar iron market is dead and the 
Empire and Union mills are rolling 


steel bars. 


Hoops, Bands and Shafting 
June 22.—The Columbia 


Co. 


Pittsburgh, 
Steel & Shafting 
quotations for cold rolled shafting $2 


has advanced 
a ton and is now quoting this prod- 

cent off for prompt and 
The Columbia 


uct at 00 per 


delive ry. 


coln- 


pany has been enjoying fairly heavy 
demand for its products, and, like 
other shafting interests, is operating 
at practically maximum _ capacity. 


Shafting continues to be offered for 
immediate delivery at 68 per cent off 


and even that figure has been shaded 


within the last fortnight, but 


1 the mar- 
han it h 


ket is much stronger t 1 it has been 
fnr ¢ Steel band are 
iQ] ld 1) ) ~ QtCC Danas al C 


| t c and steel hoops 
are held at %)c, although the 1.25c 
quotation for hoops has not entirely 
disappeared 
The Boston office of the Sullivan 
Machinery Co., Chicago, has been re- 
moved from 35 Federal street, to the 
Unity building, 185 Devonshire street. 
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More Orders for Ships 


And the Schwab Fleet Will Probably be Built in This 
Country—Still More Irregularity in Plate Prices 


Bethle- 
time 


June 22—The 


New York, 
hem Steel Co., which some be- 
fore the war arranged through foreign 
fleet of 
built in 


expected to 


five 
Brit- 
have 


shipping interests for a 
17,000-ton 


yards, 


vessels to be 
ish now 1s 
these vessels constructed in this coun- 


try because ‘of the filled-up capacity 
on war work of the plants abroad. 
These vessels are intended to carry 
iron ore from the Bethlehem com- 
pany’s mines in Chile. It is learned 
the company already has made ten- 
tative inquiries, looking toward the 
arrangement of such a ship building 


contract. There is no pause in the 


unprecedented activity in the eastern 


ship building market. New awards 
of the week include two vessels, an- 
nother for the Munson line, to the 
Newport News Ship Building & Dry 


Dock Co., making four in all closed 
by that line, and a second ship for 
the Luckenbach Steamship Co., un- 
derstood to have been taken by the 
Fore River Ship Building Co. This 
increases the total eastern awards to 
39. Another Atlantic yard is on the 


verge of closing contracts for one or 
two additional vessels. The Standard 
Oil Co. still is in the market for 
another bulk tanker and English ship- 
ping interests have inquired of east- 
5,000 to 6,000-ton 
The two vessels just 


ern for three 


merchant boats. 


yards 


awarded will require 2,500 to 3,000 
tons of steel each, largely plates, 
which will be divided between Pitts- 


burgh and eastern mills. Plate prices 


in this territory show some spread at 


present and are quoted openly from 
1.20c to 1.25c, Pittsburgh, or 1.369c to 
1.419c, New York. Larger buyers re- 
cently have done lower than the mini- 
mum figure on contract. One large 
contract recently renewed for last 
half with an eastern mill is under- 


stood to have been done considerably 


below 1.20c, Pittsburgh. 


Plate Tonnage Spotty 


Philadelphia, 
universal 


June 21.—Orders for 
with 
limited, 


qualities the 


Penn- 
tank, 


ton- 


plates eastern 


sylvania mills ar but in 


boiler and spe cial 


nage is good and appears on the 


increase. One maker has 


its activities to 90 per cent of tz 
capacity, due mainly to tank and 
boiler steel tonnage. Other mills have 
been doing better, but one producer 
not so well established in this line 
is running only about half capacity 


ling 
this week. A large tonnage of plates 


for new vessel construction placed 
with Atlantic coast yards continues 
to come out. Two or three additional 
boats were closed with these builders 


in the week. The government is ask- 


ing 2,250 tons of plates, bids to close 


July 6, for the collier Cuyama, which 
will be built at a Pacific coast navy 
yard. A small tonnage also is wanted 
for a ferry boat for the Charleston 
navy yard. The Standard Oil Co. of 
New Jersey has extended through 
the last half a contract with an east- 
ern Pennsylvania, mill the maximum 
requirements of which are placed at 


plates with 


consid- 


Prices on 
makers still show a 
Quotations below 1.20c, 
gradually being with- 


10,000 tons. 


eastern 


erable range 


Pittsburgh, are 


and the market appears to be 


Ie , 
arawn 


hardening at the latter figure as a 
minimum. Some eastern makers have 
advanced to 1.25c for third quarter 


and have taken a number of contracts 


on that basis. 
Plates Quoted at 1.25c 
22.—More 


are 


Pittsburgh, June impor- 
tant manufacturers 
this product at 1.25c for prompt and 
third quarter delivery. The 1.20c fig- 
shipment has not 
entirely 1.15¢ 
tinues to be reported in isolated cases. 
the last 


plate quoting 


for immediate 


ure 


disappeared, and con- 


Heavy buying of steel cars 


domestic and foreign 


few weeks by 

railroads has materially benefited the 
market for structural material. De- 
spite irregularity, sellers express the 
belief that the 1.25¢ figure will be 


firmly established within the next few 
weeks. 
Plates Still Lag 


Chicago, June 22.—Although de 


mand for steel plates has increased 
considerably, following larger orders 
for cars and in the east for ship 


building, they may be obtained on an 


open quotation of 1.34c, Chicago mill, 


from at least one maker. Other sell- 
ers are quoting as high as 1.44c, Chi- 
cago mill, and claim to be signing 


level. 


usiness at that 


x re a A sS 
Wire is Active 


Pittsburgh, June 22.—Domestic and 


foreign demand for wire products con- 


tinues heavy. Specifications are com- 


good volume from all parts 


in ++ ' 
ng out in 


this country and foreign interests 
are playing a conspicuous part in the 
unable to 


like 


Some mills are 


market. 
for anything 


1344.) 


promise material 
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prompt shipment. Wire nails are be- 
ing held at $1.60 a keg, by several 
pi -~inent mills, but the $1.55 quota- 
tio: .3 being offered in some instances. 
Extras for galvanizing are being main- 
tained in all instances. 


Bolt Makers 


Report Decided Improvement—Rivet 
Prices Not Tested 

Cleveland, June 22.—Everybody is cov- 
ered by rivet contracts up to July 1. 
No contracting is reported beyond that 
period and hence the recent advance in 
quotations has not been tested. Cleve- 
land bolt manufacturers are enthusiastic 
in their reports concerning improvement 
in business. The recent advance is being 
maintained and demand is much more 
active. 


Nuts, Bolts and Rivets 


Pittsburgh, June 22.—Fairly heavy 
demand is reported for nuts, bolts 
and rivets, and most plants in the 


Greater Pittsburgh district are operat- 


ing at maximum capacity. Structural 
rivets are being quoted at 1.50c for 
third and 1.60c for fourth quarter 
delivery, and boiler rivets are quoted 


at $2 a ton above those figures. Pre- 


vailing discounts for nuts and bolts 


are firmly maintained. Talk of ad- 
vances in quotations for nuts and 
bolts is heard. 


More Inquiry 
Buffalo, June 22.—Agencies here re- 
port a noticeable increase in the in- 
quiry for bolts and nuts for delivery 
over the third fourth quarters 
of the year. 


and 





Improvement 


In Warehouse Business Continues a 
Favorable Feature 
Cleveland, June 22.—One of the most 
encouraging features of the general situ- 


ation today is the continued improve- 
ment in warehouse business. This is 
marked in the Cleveland district. As 
very little, if any, of this business 


can be traced to war orders, it indicates 


a healthy development of domestic 


trade. 
Warehouses Are Busy 
Chicago, June 22.—Chicago ware- 
houses continue to sell galvanized 
sheets No. 28 gage at 5.85c, although 


in a few instances where stocks are 
unusus' y low, 5.00c is being asked. 
Assortments remain full and those 


who can use sheets at this price are 
finding no difficulty in filling their 
requirements while mills are not quot- 
ing. In other lines, warehouse busi- 
ness continues active, except for the 
diminution of demand caused by labor 
troubles in this city. 
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Sheet Mills Are Busy 


e 


In Spite of Reduction in Galvanized Product—Some 


Low Prices on Blue Annealed 


Manuiacturers 
Pennsyl 


Pittsburgh, June 22 


sheets in western 


Vania and 


ol steel 


eastern Ohio are enjoying 


fairly heavy demand, although galvan- 
izing departments, in many instances, 
have been closed down on account ot 


the almost prohibitive price of spel- 


ter Despite contrary reports, no 
changes have been made in the differ- 
entials for the several gages of gal- 
vanized — sheets. Most independent 
concerns are quoting No. 28 gage 
galvanized sheets at 5.50« and above, 

I all quotations are considered 
ominal \utomobile concerns are 
ctively covering needs for the last 
half and = specifications against con- 
tracts from automobile builders are 
heavy. No. 28 gage black sheets are 
listed at 1.80c, Pittsburgh 


Getting Advances in East 
Philadelphia nuinber of 


buyers of 


June 21 \ 


sheets are placing forward 


Pennsylvania 


advan es of $1 


witl eastern 


this 


ontracts 


makers at time and 


) 


to $2 a ton over current orders are being 


insisted upon by the mills. For third 
quarter 1.35 Pittsburgh, and for fourth 
1.40c, Pittsburgh, for No. 10 gage blue 
annealed are quoted. \t Philadelphia 
1.509¢ and 1.559c, respectively, ars 
being quoted and obtained. Specitica 
tions at present are active and leading 
makers in eastern Pennsylvania are 
operating to capacity \fter. some 
recent irregularity in rates, the stand 
ard charge by the steamship companies 
on the haul to the Pacitic coast through 
the Panama canal has been established 


100 pounds. 


on sheets at 45 cents pet I 


Galvanized Sheet Easier 
galvanized 


Cleveland, June 22.—The 


sheet market is a shade easier on 
iccount of the decline of spelter, but 
only those who are compelled to use 
galvanized sheets are buying at this 
time Although some mills are well 
supplied with orders for black and 


1 


blue annealed, prices continue to be 


irregular and some low quota- 


very 


tions are being made on blue annealed 


in highly competitive territory. 


Galvanized Sheets Lower 
Galvanized 


Cincinnati, June 21 


sheets are quoted a little below last 
week’s prices because of a= slight 
decline in the spelter market. They 


from 5c to 5.50c, 


No. 28 


are 


are given today at 
for 


No. 28 


Pittsburgh basis, 


Black 


gage. 


sheets gage un- 


changed at 1.80c, Pittsburgh basis. 


uncer- 


that 


Sales are low because of the 


tainty of prices and the fact 


sell 


delivery 


mills will certain grades for 


Rolling mills 


full in 


prompt only. 


in this are running 
all departments. 


territory 


No Galvanized Yet 


Chicago, June 22.-Although § spel- 


ter has declined sharply and galvan 
izing concerns have been offered ton- 
nages under 20 cents, the price still 
is too high for it to e utilized in the 
manufacture of galvanized sheets and 
makers. still refrain from quoting. 
Indications are that considerable liti- 
gation will result from the spelte: 


situation as reflected in galvanized 


sheets, and it is understood some suits 


have been started for damages caused 


contracts. 
Si ft 


by breaking of 
Black 
mand is 


mill 


dle ? 


care for the 


sheets remain and 


sufficient to 


not 


c ipacity available. 


Tin Plate Stronger 


. »? 


Pittsburgh, June 22.—Manufacturers 


tin plate in the Greater Pittsburgh 


district say prices have stiffened mod 


10 days. Specifications 


erately the las 


are fairly heavy and inquiries for ex 


port involve rather large’ tonnages. 
Tin plate continues to be listed at a 
spread from $3.10 to $3.20, base. 

4 7] a ho 


Pittsburgh Steel Co. Closes for 20,000 Tons 
for Last Half 


Pittsburgh, June 22.—The  Pitts- 
burgh Steel Co. is understood to have 
closed negotiations for about 20,000 
tons of blast furnace coke for last 
half shipment, but details of the pur- 
chase are not known Demand tor 
third and fourth quarter blast furnace 
coke is rather heavy and prices ap- 
pear stronger than previously. Sey 
eral important sellers ate refusing to 
quote for last quarter delivery, ex 
cept at prices considerably above 
those prevailing for third quarter 


shipment. Spot furnace and foundry 


coke continue to be offered at rather 


figures. mnellsville Courier, 


for the week ending June 12, 
production was 334,514, 


214,897 for the week 


compared with 
be fore. 
Buys Under Market 


Philadelphia, 


pur 


June 21—A Reading fur- 


nace has hased 12,000 tons of fur- 


(For complete prices see page 1344.) 


nace coke monthly for last lf. de- 
livery and was able. to shade $1.75, 
ovens, which appears to be the usual 


standard 


48- 
question, 


the 


standard 


Connellsville 


hour coke. There is some 
according to market talk, whether 
fuel involved is of strictly 


quality An 


has 


eastern Pennsylvania steel 


exercised an option 


h the 


+ 


company 


extend a first 


half. 


half contract throug 


second 
Sales are Lighter 
Cincinnati, June 22.—Sales of foun- 


dry coke are not as heavy as they 


week ago, but this is because 


Were a ’ 
almost all foundries in this territory 
have closed for next year’s require- 


ments, beginning July 1. There is no 


demand for furnace coke, as all fur- 
naces in blast are well supplied for 
several months. Shipments on both 


48 and 72-hour 


\\ se 


at from $2.25. to 


are good. 


coke 


$2.50, 


grades very 


county foundry is quoted 


ovens, Poca- 


hontas foundry coke at from $2 to 


2.25, ovens, and New River foundry 


coke at Irom $2.50 to $3. 


Lead Company Buys 


June 21. 


St. Louis, One of the larg- 


the middle west 
36,000 tons of 


the 


est lead companies in 


has closed a contract for 


coke for shipment over 


furnace 


year, beginning July 1. An inquiry for 
1,000 tons of foundry coke also is in 
the market, and several car load in 


quiries for prompt shipment. 
Y on hy r { Ip rma T2? 7» ot }} 
ere S| cal hat r i WW UD Noe at u 
Pittsburgh, June 22.—Under date of 


steel and iron pipe manufac 


June 17, 
for 


turers advanced quotations 


vanized material $12 a ton Galvan- 


‘ , n> 
ized steel pipe has been boosted $30 


a ton this year, due to the high price 


of spelter Iron pipe manufacturers 
have closely followed the market for 
steel pipe. Under date of June 15, 
steel and iron boiler tubemakers ad 
vanced quotations $2 a _ ton it. 4s 
understood ‘that orders for 60 miles 
of &-inch and 10-inch, 50 miles of 
6-inch and two iles of 18 inch steel 
line pipe involy ng a total ot 6,500 
tons, have een distributed among 
mills in this district within the last 
10 days ron and steel pipe ills are 
operating t out 75 per cent ot 
rate capac es 

G rnor Brumbaugh, of Pennsyl 
ania, has vetoed a full crew law re 
pealet co ending that the law en- 
rcing railroads provide extr 
crew r Ss a sateguard to life and 
property Railroad companies assert 
that the services of th extra el 
are not needed 
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for Greater Activity 


In Structural Material—A Leading Company Bids 1.30c 


on Steel for Municipal Bridge at St. Louis 


New York, June  22.—Structural 
steel companies are looking forward 


line at a 
the better tone 
the 


to greater activity in their 


later date as result of 


that has been displayed by iron 


and steel market generally during the 


past several weeks.: At the moment, 


however, there are no signs ot ap- 


preciable betterment in the structural 


situation. New lettings in this ter- 


ritory remain of rather mediocre 


extent and there is an absence of 


projects calling for round tonnages. 


the architects they are work- 


better 


report 


volume of business, 


to be 


ing on a 


but this seems largely future 


Leading fabricating shops 


business. 


in this and surrounding territory are 
active at present not to exceed 60 to 
70 per cent, and that they are able 
to maintain this rate is due to small 
work, chiefly, which holds up fairly 
well. A strike of the inside iron 
workers in the metropolitan district, 
now in progress, is not expected to 
have much effect upon the situation, 
as it involves only smaller shops. 
Even should the trouble spread to 
other classes of structural workers, 
it will not interfere with most of the 
larger plants, which are open shops. 
Plain material prices at present ap- 
pear to be in a transient stage, look- 
ing to the establishment of a 1.25c 
contract market. \t present, how- 
ever, 1.20c, Pittsburgh, or 1.359c, New 
York, still is being quoted by some 
mills, and it is believed the larger 


buyers would have no difficulty in 


vetting a contract at this figure, at 


least before July 1. 
Higher Quotations 


Cleveland, June 22.—One steel com- 


pany has quoted 1.30c, Pittsburgh, 
on the 24,000 tons for the municipal 
bridge at St. Louis. This quotation 


is accepted as positive evidence of 


the increased strength of the struc- 
tural market, although the deliveries 
extend far into mext year. On an 
inquiry for 10,000 tons for the Polk 
street bridge for the Pennsylvania 
railroad, Chicago, 1.25c, Pittsburgh, 


The 


northern 


principal con- 
Ohio dur- 
was for 2,500 tons 
for an office building at Toledo, O., 

the Willys-Overland Co., taken by 
the Donovan Wire & Iron Co., Toledo. 
The steel is largely Bethlehem sections, 


as been quoted. 
tract awarded in 


ing the past week 


but some Jones & Laughlin standard 
sections will be used. T. H. Brooks & 
Co. have taken 400 tons for the new 


Cleveland foundry of the Westing- 
Electric & Mfg. Co. The Mas- 


sillon Bridge & Structural Co., Massil- 


house 


lon, O., has been awarded 500 tons for 
the Model market building, Forty-sixth 
and Euclid Cleveland. 


street avenue, 


Not Increasing Operations 


Philadelphia, June 21. Eastern 
Pennsylvania shape mills are getting 


in a fair tonnage and are running 
around 70 to 75 per cent on accumu- 
lated business, but apparently there 
is not much immediate prospect of 
their increasing their activities from 
new orders which are relatively light. 
wo or three of the eastern mills 
have adopted the 1.25c, Pittsburgh, 


or 1.409¢, 


quarter, 


Philadelphia, price for third 


but had booked some con- 


tracts at 1.20c, Pittsburgh, before ad 
vancing. They still will do 1.20c for 
early specification, and the outlook 
is certain mills will accept this figure 
for third quarter for a time at least. 
Some low priced contracts, 1.10c and 
1.15c, Pittsburgh, will expire July 1, 
and in at least one case such a book- 
ing was extended through July to 
include an additional tonnage. About 
1,200 tons of shapes are in the mar- 
ket for a new government collier. 


\ 1,000-ton office building addition in 
this city is up. The Pennsylvania 
Steel Co. has its new 28-inch struc 
tural mill at Steelton in readiness for 


mill will place this 


independent 


operation. This 
position 


bought 


company in an 


on shapes, as it previously 


some tonnage, and will enable it to 
offer some quantity in the market, 
which it already has done. 


Prices Stiffen 


Buffalo, June 2.—Structural lines 
seem to be in the lead of the finished 
materials which reflect a marked im- 

t. With the 


provement in the marke 


exception of a single producing inter 


cst prices have stiffened to 1.2 


5c, base, 


for spot shipments and third quarter 


and 1.30c for last quarter. The singl 


interest for the present is quoting 
1.20c on spot and 1.25c for last half, 
but may join the other companies at 
any time in quoting the advanced 


schedules on all lines 


Shapes Bringing 1.25c 


Pittsburgh June 22 Structural 
s} apes are being quoted at 1.25¢ by 
more important makers the Greater 
Pittsburgh district, and it generally 

believed the 1.20c figure will dis- 
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the end of the month. 
Fabricating shops are in need of ad- 
ditional which accounts for 
come of the low quotations recently 
reported. Plate and shape mills are 
being driven at practically maximum 
capacity. 


appear before 


tonnages, 


Shapes Are More Active 


Chicago, June 22.—Added activity 
is being manifested in demand for 
structural shapes and contracts for 
plates in the west during the past 


week amount to practically 3,000 tons. 

rhe 1,150 tons for 
the Monroe street bridge in Chicago, 
a part of the west side railway ter- 
minal improvements now under way. 
This tonnage was taken by the Chi- 


largest item is 


cago Bridge & Iron Co. 

been ad- 
Chicago mill, and 
rapidly as in- 
creased demand is experienced. Spec- 
ifications are being received promptly 
and if business continues at the pres- 
delivery will be 


Structural shapes have 


1.44¢, 


filling up 


vanced to 


shops are 


ent rate, deferred 


the rule shortly. 
CONTRACTS AWARDED. 


Monroe 1,150 


to Chic igo 


bridge, Chicago, tons, 
Bridge & Iron Co. 
Milwaukee & St. 


five 105-foot 


street 


Paul Ry. Co., 
Federal 


Chicago, 
spans, 585 tons, to 


fridge Co. 


First National Bank building, Portland, Ore., 
340 tons; to Northwest Steel Co. 
American Car & Foundry Co., yard crane 


and car shop addition, Chicago, 322 


runway 
American Bridge Co. 
Zine Co., roasting 
Wis., 318 


tons, to 


Wisconsin and separat 


ing plant, Champion, tons, to Ken 


wood Bridge Co, 

Monroe 
tons, to Allis-Chalmers 
Arrow Motor 


addition, 400 x 60 


bridge, Chi- 
Mig. Co, 
Buffalo, fac 


stories, 300 


Machinery for street 
igo, 155 
Car Co., 


feet, 4 


Pierce 
tory 
general contract to 
Boston, 


reinforcing bars, 
Aberthaw 
Ne Ww 


ica at 


Construction Co., 
Aluminum Co. of Amer 
tons, to Me 


buildings for 
Edgewater, N. Y 
Clintic-Marshall Co 
Additional extensions to the plant of the 
Scoville Mfg. Co Waterbury, 1,000 
Levering & 


1,000 


Conn., 
tons, to CGerrigues. 


Manchester, N. H., 
Levering & 


Sub-stations for trac- 


tion company 00 tons, to Ger- 


First National Bank building, Scranton, Pa., 
175 tons, to Works, 


Suilding for the Philadelphia Life 


Phoenix Iron 


Insurance 


Co., Philadelphia, 180 tons, for the American 
Bridge Co 

Addition to the Bulletin ulding, Philadel- 
pha, 1,000 tons, general contract placed with 


Doyle & Co., Philadelphia. 
Section No. 1 of the Nostrand avenue sub 

way Brooklyn, 6,400 tons, general contract 
warded the Newman & Carey Co. 

Co., Brook- 

Bridge Co. 

Windsor, 


Construction 


Building for Grand Union Tea 


lyn, 800 American 
Institute, 


Tron 


tons, to the 
Loomis 


Hedden 


Building for the 
Conn., 300 tons, to 

Building for Experimental Station of the 
Bureau of Mines, Pittsburgh, 450 tons, to the 
American Bridge Co. 

Building for R. D. Stevens Milk 
nd Dean Brooklyn, 400 to 
to Communipaw Steel Co 


Remaining bridge work for the Pennsyivania 


Co., Third 
500 tons 


streets, 
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railroad, 1,000 tons or more, distributed among 


fabricators, 


various 
Office building for the Willys-Overland Co., 
Toledo, O., 2,500 tons, to the Donovan Wire 


& Iron Co., Toledo. 
Foundry at Cleveland for the Westinghouse 
Electric & Mfg. Co., 400 tons, to T, H. 


Brooks & Co., Cleveland. 


Market building, Cleveland, 500 tons, to 
the Massillon Bridge & Structural Co., Mas 
sillon, O 

CONTRACTS PENDING. 

Extensions to plant of McKeesport Tin 
Plate Co., McKeesport, Pa., 2,000 tons 

Extensions to plant of Standard Tin Plate 
Co., Cannonsburg, Pa., 2,000 tons. 

Jacob Dold Packing Co., Buffalo, plant ad 
dition, reinforced concrete, taking 200 tons 


will take bids soon, 


Bearing Co., Jamestown, N. 


bars, 
Ball 
addition, 


reiniorcing 
Gurney 
Y., plant 
June 26. 

New York 


Syracuse, N., 


350 tons structural, open 
bids by 


Bridge for 


t 
canal, 


over 


bids 


Central railroad 


barge Y., 250 tons, 


being taken. 

pier at Twenty 
Henry Steer, 
structure of like 


Brooklyn, W. P. 


Sub-structure for municipal 
Brooklyn, 


bidder, on 


ninth street, 300 tons, 


Inc., low similar 
tonnage, Thirtieth street, 
bidder. 
Valley 


tons, 


Seaver & Co., low 


Coal Co., Wilkes 
bids taken. 
Charleston, S 


Lehigh 
300 


treaker for 


barre, Pa., 200 to being 
Hotel and 
C., 1,000 to 1,500 
Store and loft 
New York City, 


Grandstand for 


building, 
bids 


626 


theater 
being taken. 
Fifth 


tons, 
avenue, 
taken 

Newark, 


building, 


350 tons, bids being 


the We quahi 


c lub, 


N. J., Chas. Goeller Construction Co., low 
bidder. No award yet made 

Center arches for Pennsylvania railroad 
bridge at Manyunk, Pa., about 500 tons, bids 
being taken. 


‘ yo Wi op iy 1 
Scrap Market 
Is More Active in Eastern Pennsylvania— 
Dull in Most Centers 


Philadelphia, June 21.— One leading 
eastern Pennsylvania consumer has 
closed for 2,000 to 3,000 tons in several 
lots of No. 1 heavy melting steel at 
$11.25, delivered. As previously noted, 
another eastern Pennsylvania buyer has 
taken 1,500 tons or more of this 
grade within a week or ten days at 
$11.50, delivered, so that the latter 
figure apparently represents the top 
of the market. Some other buyers still 


offer only $11, delivered. These sales 


of steel scrap, while comparatively small, 


are larger than recently done and they 


illustrate the fact that the general scrap 
market here is more active in a limited 
way. There has been more buying of 
heavy cast by the larger foundries, 
usually in 200 to 500 ton lots at $12 to 
$12.50, delivered, but one large Phila- 
delphia consumer bought 1,000 tons. 
Low phosphorus is strong and rather 
scarce. Car wheels are in small de- 
mand. Offers of $9.50, delivered, are 
available for borings and turnings. The 


British Isles have out new inquiries for 


car wheels and are prospective buyers 


of heavy melting steel. 
Trading Light 


New York, June 22.—A better tone 


which has been noted recently in the 
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old material market, has not yet been 
Trading remains 


due to the fact 


freely pay 


reflected in prices. 
light, 


will 


comparatively 
that 
the the dealers 
brokers asking. One 
Pennsylvania mill, which entered the 
market steel at 


$11.25, 


consumers not 


prices which and 


are eastern 


for heavy melting 
delivered, found this price un- 
acceptable to some sellers in this dis- 
It bought some tonnage at this 
A Lebanon, Pa., com- 


new 


trict. 
figure, however. 


pany which is about to start a 


open hearth plant is inquiring for steel 


scrap and is expected to require about 


2,000 tons monthly. There is some 
movement in cast scrap in quantities of 
500 tons and less. Heavy cast is 
bringing from $11.50 to $11.75, deliv- 


ered Jersey points, with special quali- 


ty at $12, delivered, and machinery 
cast at $12.50 to $13, delivered to 
Jersey consumers. Borings and turn- 
ings are in some demand. 


Near Stagnation 


Pittsburgh, June 22.—Despite in- 


creased activity enjoyed by manufac- 
turers of finished iron and steel .prod- 
the Greater 
the market 


Several heavy 


uces, scrap dealers in 
Pittsburgh 


borders on stagnation. 


district Say 


dealers to 


further 


directed 
until 


consumers have 


discontinue shipments 


stocks are being car- 
ried by most Heavy 
steel is held at $11.75 and above, but 


severely 


notice. Heavy 


mills. melting 


quotations have not been 


tested this month. 


Market More Active 


Buffalo, June 22.—The Buffalo scrap 
shows a noticeable increase 


the past week, particu- 


market 
in activity in 


larly in heavy melting steel and rail- 
road malleable scrap. Several fairly 
large tonnages of the latter have been 
placed at $10.75. 

The dealers of the district report 
that the market has become stronger 
within the past two weeks. Railroad 
malleable is strong at the advanced 
price reported a week ago. If the 
demand continues for this and other 
lines, a further advance may be ex- 
pected. Shipments are moving for- 


ward freely in borings, turnings, bush- 


eling scrap, Nos. 1 and 2 and in 

bundled sheet scrap. Prices of the 

various lines remain unchanged. 
Market Sleeping 

Chicago, June 21.—Absolute quiet 

pervades the iron and steel scrap 

market in Chicago, practically no 


and consumers 


for an 


being done 


the 


trading is 
market except 


Dealers 
drift 


are not in 


seem 
and 


Quo- 


bargain. 
contented to let matters 
are not seeking to push sales. 
steady: in fact, 


occasional 


tations remain not 


rices see page 1344. ) 
i . 


(For complete 
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enough tonnage is changing hands 
to indicate actual levels. 
Railroads continue to offer con- 


siderable tonnages, the following lists 


being active at present: Chicago & 
\lton, 600 tons; C., M. & St. P. rail- 
way, 2,200 tons, including 500 tons 
of No. 1 wrought and 500 tons of 
long steel rails; Rock Island, 2,300 
tons, including 400 tons of No. 1 
wrought; Great Northern, 1,300 tons, 
including 550 tons of long steel rails. 
Market Low 


Cincinnati, June 22.—Efforts of deal- 


business in the scrap 


Transactions 


revive 
market futile. 
at the minimum, and better conditions 
are in sight. Shipments to rolling 
mills on old contracts are good, but 
jobbing foundries are taking require- 
No changes in 


ers to 


are are 


not 


ments very sparingly. 


prices are reported, and none are 
expected in the near future. 
Advance at St. Louis 

St. Louis, June 22.—The scrap mar- 


ket manifested a firmer tone through- 
out last week, and prices have ad- 
vanced from 25 cents to 50 cents a 
ton on nearly all grades. Railroad 


offerings on the market for next week 

re: Great Northern, 1,500 tons; Lake 
Erie & Western, 600 tons; Chicago & 
Alton, 300 tons. 


Prices Weak 


Birmingham, Ala., 
iron is very inactive and dealers state 
that little chance of im- 
provement. are weakening, as 
there is very little demand for scrap at 


June 22.—Scrap 


there seems 


Prices 


any price. 


Building New Mill 


The Ohio Seamless Tube Co., Shel- 


by, O., has started the erection of a 
new plant, designated and to be equip- 
ped especially with machinery for 


the producing of seamless tubes from 
high carbon high chrome steel for ball 
and roller bearings and other special 


purposes; also for the manufacture 
of a full line of seamless tubes from 
various alloy steels for special pur- 
poses. The estimated cost of the 
plant and equipment is $350,000 to 
$400,000. 


The Ohio Tube Co. spe- 
cializes in the manufacture of a high 


Seamless 


grade of seamless tube. 


The Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., made a 10 per 
reduction in wages and salaries 
force on March 1, owing 


which 
cent 
of the office 
to the continued depression in indus- 
will restore one half 
cut, or 5 per cent, on July 1. 
1,200 employes are affected. 


trial activities, 
of the 


About 
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Ford Will Build Furnaces 


Steel Plant and Finishing Mills—Says Acquiring of Ore 


Lands is a Matter for Future Decision 


Detroit—June 22.—Henry Ford, mo- 
tor car manufacturer, will become a 
steel producer. 

This announcement was made in 


Detroit during the latter part of last 
week; in conjunction with it was the 
announcement that a series of plants, 
comprising blast 
plant, and finishing 
be used in the process of manufacture 
tractors—will be constructed 
on property recently purchased 
tween Oakwood and Dearborn. These 
plants will be in operation within two 
or three Mr. 
does not expect that they will reach 
their until 1925, 
When complete they will employ ap- 
proximately 20,000 men. 


furnaces, a_ steel 


mills—these to 
of farm 
be- 


years. Ford, however, 


maximum efficiency 


Ore Direct to Consumer 


Mr. Ford, in a statement given out 
Saturday, announced: 
“Waste will be stopped in the mak- 


ing of steel in Detroit.’ Great ore 
boats of the lakes now pass Detroit 
with their cargoes and travel hun- 
dreds of miles further. The ore is 
converted into steel and then shipped 
back across hundreds of miles to 
Detroit. The Rouge plant, so-called, 


will put an end to this extra hauling. 

“Thus far the plans for the 
development of the district are only 
general in character. The details still 
have to be formulated but they will 
be taken care of soon. It is my wish 
to get work under way this year and 
have the blast furnaces and factories 
working as soon as possible. 

“The farm tractor, which is a ma- 
chine that has past the experimental 
stage, will be of many uses. | Its first 
the that of a 
When the plowing is done, the 
machine can be converted into a plant 
puller. It haul materials 
anywhere; I expect it to supplant the 


real 


work on farm will be 


plow. 

will farm 

work horse in every way.” 
Mr. Ford assurances 


that the dredge the 
Rouge river (it is a navigable stream) 


has received 


government will 


and will prepare a basin for the turn- 
great lake boats. It will be 
possible to make shipments through 
the Welland canal to European and 
other ports and his plans for docks, 
include the 


ing of 


etc. arrangements for 


handling of such shipments. 


It is expected that 1,000,000 or 
1,500,00 farm tractors will be manu- 
factured during the firm’s first real 


year of work and this means a broad- 


ening for the business that is ex- 


pected in succeeding seasons. 
Several of these tractors have been 


used on the Ford farm near Dear- 
born for the past year or two and 
they have been successful. Asked 
about the possibility of the Ford com- 
pany owning mines, Mr. Ford said: 

“Well, that may come later. That 


is something for the future to decide. 
But—it is entirely possible.” 
Detroit 


There is an impression in 


that this new concern of Mr. Ford is 
one that will have its own lake boats 
and with the almost unlimited re- 


sources now at his command, imagin- 


ation, alone, supplies the extent of 
possibilities. 

The purchase of the property on 
which this plant or series of plants, 
is to be erected was accomplished 
within 30 days. Real estate agents 
for the company went into the dis- 


trict, secured options on parcels of 
property and it is now estimated that 
he has 2,000 acres 


He will 


under his control. 
need all this 
that his 


consideration 


property, 
but he thinks are 
entitled to their 
Such property as is not need- 


not 
workmen 
for 

homes. 
ed for the factories will be parceled 
to the workmen at a price in accord- 
ance to the This means 
that Ford employes will not be under 
agents, as 
High- 


actual cost. 


the control of real estate 
happened in the motor 
land Park, and that it will be a city 


all by itself. 


works in 


D. R. Hanna Retires From 
M. A. Hanna & Co. 

M. A. 
D. R. Hanna has 
bership in the firm 
and H. M. 


themselves 


Hanna & Co. announces that 
from mem- 
and that L. C. 
Hanna Sr. have 
with the _ re- 
partners, R. L. Ireland, M. 
Andrews and H. M. Hanna Jr. D. R. 
father, the late Senator M. 
A. Hanna, started business with Han- 
wholesale groc- 
continued with that 
Robert Hanna 


retired 


Hanna 
associated 


maining 
Hanna’s 


na, Garretson & Co., 
ers, in 1857 and 
firm and its successor, 
& Co., until 1867. 
the 


Rhodes, 


In that year, when 
firm of 
retired 


and coal 


Ca 


pioneer iron 

Card & 

M. A. 
member of 
firm, Rhodes & Co. 
ers in coal and iron, their coal mines 
located in 


The 


from 
the 
succeeding 


Hanna became 
the 


They were deal- 


business, 
senior 


Tuscarawas 
members of 


being 
Ohio. 


county, 


other the 
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firm were George H. Warmington 
and Robert R. Rhodes. The firm was 
dissolved in 1885 and was succeded 
by that of M. A. Hanna & Co., the 
members then being M. A. Hanna, his 
brother, L. C. Hanna, and A. C. 
Saunders. D. R. Hanna, was admitted 
to the firm in 1891, and C. C. Bolton 
in 1892. Mr. Saunders retired in 
1893. Silas Hitchcock was admitted 
in 1902, and R. L. Ireland in 1904. 
Mr. Hitchcock and Mr. Bolton re- 
tired in 1903. After the death of 
Senator Hanna, in 1904, the members 
of the firm were L. C. Hanna, D. R. 
Hanna, R. L. Ireland and the estate 
of M. A. Hanna. L. C. Hanna re- 
tired at the end of 1904, and the 
estate in 1905, and M. Andrews was 
admitted to membership in 1906. In 
1912, H. M. Hanna Jr. was admitted 
to membership and the members 
were D. R. Hanna, R. L. Ireland, M. 
Andrews and H. M. Hanna Jr. until 
the retirement of D. R. Hanna last 
Saturday. Until that time, H. M. 
Hanna Sr. had been connected with 
the firm. The firm of M. A. Hanna 
& Co. had offices in the Perry-Payne 


building from 1889 until 1913, when 
they .moved .to .the .Leader- News 
building. 


Pittsburgh Foundrymen 
Elect 


The Pittsburgh Foundrymen’s Asso- 
ciation held its last meeting of the 
fiscal year June 21 at the Westmore- 
land Country club, near Verona, Pa. 
Members left the Fort Pitt hotel in 
automobiles and a 3-inning baseball 
game was played before dinner, which 
was served at 7 o'clock. A “silver” 
loving cup was presented H. J. Koch, 
the retiring president of the organiza- 
Officers for the year were elect- 
ed as follows: President, George B. 
Koch, superintendent, Pennsylvania 
Railroad Foundry, Altoona, Pa.; vice 
president, George W. Knotts, United 
Engineering & Foundry Co.; treas- 
urer, William J. Brandt, of W. J. 
Brant & Co.; secretary,, F. H. Zimmers, 
Union Foundry & Machine Co.; ex- 
ecutive committee: H. J. Koch, chair- 
man, Fort Pitt Steel Casting Co.; J. 
L. Uehler, Union Steel Casting Co.; 


tion. 


C. H. Gale, Pressed Steel Car Co.; 
Byard Phillips, Phillips & McLaren; 
H. W. Petty, American Steel Foun- 


dries, Pittsburgh. 


The Hyatt Roller Bearing Co., New- 
ark, N. J., has issued a circular for 
designers and others interested in bear- 
ings, showing in detail the construction 
standard Hyatt bearing utilizing 
a hollow, flexible roller. Numerous sec- 
tional halftone engravings of the Hyatt 
bearings mounted in journals of differ- 
ent forms also are shown. 


of a 
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ee ee Oe HN tly placed a ord 
nereased Railroad Buying ® sisins pans win se company 
Domestic Orders and Inquiries More Prominent—Pros- Kerra TPES 


pects of Large Orders From Foreign Countries For Prompt Delivery Continue to Show 
Some Variation 





New York, June 22.—Domestic rail are more numerous. The New York New York, Jur 22—Spot ferro- 
roads have figured a little more { ntral & fludson Rivet railroad 15 I iIncanese continues to rine s( 
prominently in equipment orders and out tor 30,000 kegs, the Baltimore & variation sigh dep ij rie 
inquiries during the past week, Phe Ohio for about 20,000 kegs and _ the tle, tonnage and how urgentl +] 
receivers of the Rock Island railroad Lehigh & New England for 2,000 kegs. narticular wel 1 t} metal 
distributed 4,000 steel underframe box Some recent buyers have put 1 
cars, of which 2,500 went to the Pull Inquiry at Cleveland assurance of delivery a ead of eve 
man Co., 1,000 to the Bettendorf Axle Cleveland. Tune 23 Railroad buying other consideration \ report. that 
Co., and 500 to the American Car & jn this district has taken a sudden an eastern Pennsylvania compat 
foundry Co Receiver certificates — spurt I] New York Central is about to start a new steel works was 
will be taken in payment. The Lake jn the market for 10,750,000 bolts for able to do less than $100, seaboard, 
Superior & Ishpeming recently quietly e Lak Shore division, and the Lake seems without foundation. It is w 
placed 500 freight cars with the Has Erie & Western is inquiring for 238. derstood this buver paid at least $100. 
kell & Barker Car Co., and has closed ) bolts and 40 tons of nuts The seal d \r ship ee 
for 406 ore cars with the Cambria New York Central has s ek iin ik exveen! s ‘ a raduired an : 
Steel Co The Chicago & North ler for 3,000 tons of plates, 750 tons lute guarantee tl Il part « 
Western has inquired for 1,500 box of chapes and 250 tons of hare [he the metal would delivered in Tul 
cars Some blocks of cars are being Wheeling & Take Erie is in the mar \ New | sey ( ‘ bou t 
quietly negotiated The Minneapolis, ey fo 1,000 kegs of spikes carload of domestic at about $105 


St. Paul, Rochester & Dubuque trac ee ee oe tern Pennevivania 
tion line has placed 45 box cars and Purchase Approved 


12 trailers with the J. G. Brill Co Chicago, June 22-—Judge Carpenter mage of early material available for 

Further roreign buying Ol equip in the fede 1 court has given 1) the market hole firmlv for $115 
ment is in sight. Kussia is under proval to t purchase by the Ch; furnace for spot, and, as recently 
stood to have option on a large num cago, Rock Island & Pacific Railway stated, has sold ood lots at this 
ber of locomotives, in addition to the ‘ pan , 4000 nev freicht cars f iT | ( rut lis] ferro-mal 
450 recently placed The Lima Loco for <iphatal order have ; . pl st anes Ss ( ed t $100. seaboard 
motive Corporation received 50 of the hy the receivers at an average pric but this is a somewhat nominal 
locomotives recently given out by £ $850. maki a total expenditure I Wi ( if 5 
Kussia and also 64 for France. The of apout $3,400,000 Payment for the sarding delivery New arrivals” the 
100 locomotives for Russia taken by , poe ; , ro tes be a inch sacral’ (acay een ‘licht 

new equipment has been arranged on Pa W . Na 

the \merican Locomotive Co are , 5 15 pet cent cash and &5 Onl 1; ed oa { nquiry 
ol the Decapod freight type. Chey per cent i ainment truest aches for ferro-1 mY is current nd 
have cylinders 25x28 inches, driving - beet si om at aie I ie tite a4 fis palls early shipment 
wheels of 52 inches and weigh 197 00K he quipment , ante es r haat \ steel cor pany il the Pittsbu 
pounds each. Lhe Central Railway ? 900.000 ry enkienek wel ee listrict has decided. not to buv a lot 
4 Brazil has given the American Lo i ee aes eee oe $300 Se 400 , ae \ Pacific 
COMOTIVE Lo three Pacilic passengel 1 : t] - > pe ssible y obtain ; ‘ consumer is out for 200 tons 


nad thre consolidation type loco e = at Mi es - = ee a q Ne lersey buvet wants a small 


motives The Baldwin works has two ill is € : Ange t uvi ( di 
tor the Southern railway The recent *. ors leicer ome ot whi 
distribution of 3,500 of 10 and 20-ton Car Buying in West ntint 
fot xD continues. 
fiat and box cars by the French gov Chi > knatae . 
cago, une 22 ctivity in cat : 
ernment railways, it 1s understood, , : y . ¥ pa Alloy Inquiry Good 
: Ae ae buying is marked in the west Che 
placed 2,500 with the Middleton Car ‘ . ; . ise 2h ceeds Tass ?_ Several cor 
+ i Chicago, St. Paul, Minneapolis & Pittsburg Ju a i x 
Co., Middleton, Pa., and 1,000 with the , , ' 1 1 1 tions ( 
Omaha is inquiring for 1000 box cars Sumers Nave Ope 5d eal 
Canadian Car & Foundry Co ‘ Re eee inne tee. werrniis’ nd fu 
ind inothe western road is said to Cri© ‘ SATIN . I 7 4 dite: ‘ 
7 , 1 1 1,1 
nm raiws he Fenns 1 Nf ] . . ‘ +. 1] } \iaterial S 1 y iq 
In rails, the Pennsylvania teel Co be about to come into the market for ure delivery. Late il reine eld 
) e} 5 000 rs 1d yial # } 3 —WS ] ) 
has taken 5,000 tons additional for the 000 cars The recent purchase by t 9 ens arn ae 
Southert Railway the Bethlehen ' so! sales | been made in easter1 
7 , 4 — pethienem Lin¢ Rock Island ot $000 cars was ~~ aan saad ; ara me 
Steel Co., 2,000 tons of 100-pound sex , — ; - , — territe t is 1 tood that 
: . aivided thie¢ Pullman Co receiving : a 
tions Or subway and elev; t ne - . Pitts] WI y} consume! ] ~ een nego 
' ’ ited lines 9500 cars, Bette adorr Co. “1000 and ***°°Uts* 5 
in New York City and he ich , ' , ' . ” t I 1 ‘ ferro 
‘ { ind the Lacka the laskel] & Barker ee 500 t ) n 
wanna Steel Co. about 6.000 tons o nese. it it is not probable the 
¢o-pound tor — the Cuban railway. quiry will be closed for some t 
l'ranes continues 1n the 1 irket tor ( Phillip « Mel ire! i 4 P Sp el whic S rly good de 
me lary rail tonnages these co ! | been enjoving rather eav\ ( s selling t $26 lurhnace O 
ing trom various sources in amounts demand for its several products, it ll lot Lowe rades of ferro 
of 100,000, 25,000 and 20,000 tons \ cluding grinding pans, rock and ore © silicon reflect improvement and mit 
' . ii . 
persian representative Ol a London crushet nears, machinery, etc. It is 1 11 quotations seel to disap 
| a . ‘ . . y ‘ 7 ’ 
iron and steel firm now in New York stated that the c mpany is supplying pearing Demand tor other alloys is 
| 
is asking 10,000 tons of 90 pound rails, 7> ner cent of the steel foundries 1) desceri ( as fairly heavy. but ak 
( 1 t French ports. the (;reatet Pittsburgh district wit] changes the positio O prices aft 
| ; ] hae 1 ; ’ 1 
is na standard SPiK¢ ngquiries rind Dp [he L nite _ { oted 
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Lead Topples 


And Prices of Other Non-Ferrous Metals Decline 
Almost No Demand for Spelter 


ew York J ne 22 he metal 
ke dt ng the week clos today 
cre | inl eTrallt course. In 

1, prices on the major metals 

k et The lead market has 

ture a declit which Was 

t sensational as_ the 


less than carload lots 35« has bee 
done 

Nickel continues in good demand. 
Shot and ingots are quoted at 42c¢ to 


45« per pound, and electrolytic nickel 


pound. 


The tin market during the week has 
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Pennsylvania makers reluctant to 
sell through the fourth quarter and for 
third quarter. They now ask $20, Pitts- 

Philadelphia, for roll- 
ing steel of $3 to 4 or 
more, depending on quality, for forging 


billets 


are 


burgh, or $22.56 


with advances 


oN 
AN 


Cast lron Pipe 


Prices Are Advanced at Chicago— Little 
Improvement in East 


Chicago, June 22.—Cast iron pipe 


prices have been growing firmer. re- 








s oO inces which culminated held up well and a fair volume of busi- cently and an advance of 50 cents per 
last Mond and Tuesday in the high ness has been transacted with con- ton on all sizes is made this week, to 
est price level ever known—namely, sumers. Today the market is quiet. accord with present conditions. A 
7.75 o &c, which figures were done Prices are about as follows Spot, slight change has come about in clas- 

\ lependent producers The break 41.30c; July, 39c to 39.50c; August, sification of pipe and a flat quotation 
in the market was due to profit-taking 38.25c to 38.75c: September, 38c to for 6-inch and larger is made instead 
by speculative interests, which had  38.50c; October, 37.75¢ to 38.25e. The of dividing the quotation at the 
bought heavily on the upward move direct importers are not selling any 12-inch size. The custom has been 
ment. These interests have been offet more June or July and offerings of increasing also of using light weight 
ing at heavy concessions. Thus, while these months come from second hands. water pipe of about the same weight 
he American Smelting & Refining The market continues barren of offers as is used for gas mains and light 
Co.’s price now is 5./5c, New York, involving guaranteed future deliveries. water pipe now is going at an advance 
which also is the gure most inde eal ; f $1 per ton over the standard 
pendent producers are asking, resell Excited at St. Louis ree 
ers are offering lead at 5.25c¢ to 5.37%e, St. Louis, June 22—-There has been Bids have been rejected by Keno- 
St. Louis. These interests are re marked decline in lead and spelter ha, Wis. on a large tonnage of in- 
ported to be doing a good business prices last week, and the local mar take pipe and it is possible a filtration 
with consumers kets are somewhat in a pani plant will be built instead of carrying 
There has been practically no de Lead was nominally quoted today the intake so far into the lake. The 
mand tor spelter and there are no in at $5.50 to $5.75 decline of 8 cents United States Cast Iron Pipe & Foun- 
dications of any immediate improve Spelter dropped to $15 to $16, or a dry Co. was low bidder last week on 
ment Prime western is quotable lecline of about $12 from last week’s 2.000 tons at Cincinnati. 3ids were 
nominally at 18¢ to 19c, St. Louis, for high mark tons and tenders will be received at 


Louis June 22 on 2,600 
700 tons. 


and - - opened at St. 
. 4 

= 
Sales 


For Forward Deliveries Are Being Made 


prompt, and 17c to 18c for July 


\ugust Brass special has been of owt: 
fered at 24c t Se hout tine Billet 


tO withou attrac 


kittman, O., June 29 on 


Cuban Contract 


York, June 22.—J. G. 


buyers. Some producers expect. the eal 
: New White & 


lower prices on prime western will Wi : 
) n vestel ith Caution 5 X . 
] be : Co., New York, have taken a public 
result in bringing back the galvan Pritshurch. Tune 22,—Manufacturer ; as : 
; ittsburgh, June <¢¢.—Manutacturers Contract for Caibarean, Cuba, and now 
IZerTs nto the market. Che London he bill .f | .. 4 - n t} Great ° ‘ 
; , ey oF billets and shee afS. 1 Che beat is in the market for “,000 tons of 
market ye sterday declined mf 10s and > P +c} irgl listri t ar a kit y ad- : ; 
today £12 100 Cr FREES CisirKk rirGrnaw » _ cast iron pipe, including 3,000 tons of 
P vanced prices tor material tor prompt 14’s and some of smaller sizes. The 
Copper has been in very poor de- and future delivery Sheet bars are [ehigh Valley railroad has divided 
avaet ‘a sia Ee aap . , » , ’ ‘ S ? 
recat While a leading selling being held at $22, and billets at $21, among various eastern shops 1,800 
ves! adhetr their “ - o 1 bstal . me e ° : 
agencies adhered to their asking mill, by a prominent Pittsburgh mak tons of HY’ this business being split 
rices second sellers fered “once as { } } . 
pric econd sellers offered conces er, but those gures are being shaded up in order to get prompt delivery. 
tice . lectroly onl today may be by mills in the alleys. Muck bar No action is announced on 1,100 tons 
noted Ne ft 0.50¢ lelivere 3 e : . ; P77 setohural ire , ’ . r 
4 0c to ae e, delivered 90 is Jisted at $27, Pittsburgh. Wire of 16 to 24’s for Wellesley, Mass. 
days The best brands of casting rods, domestic and foreign demand Oakfield, N. Y., is out for about 500 
“Annet re held |: 1) 9c 1 ; : . . 
copper a held at 20c to 20.25c. del for which 1s heavy e quoted at trom tons of 6 to 10’s to close June 24 
a | x0 d S whil ord t < j Cos ) ri¢ ; } : . ‘i ‘ 
; ha sh ie 2) to $26, Pittsbur hich is a contractor’s letting. R. D. 
c¢ ppe _ T¢ ( ' j i 138./ 3 ta \), \A 1 3 - 
. . os \Wood & Co. have taken 1,100 tons o1 
poche nae tervieda of take dene atk Watching Billet Sales oe 
Py i 5 lta 4 to 8's for Southeastern, Mass., at 
( t aT t¢ 3on o] ordi - 4. 21 1 : ; ‘ 4 F 2 . 
2 » 23.50c, ca rd . Philadelphia, June 21 \r lination £24.10, delivered. New tonnage with 
l t 20.37 t 1) A? c P | 7 , ‘ , 
e aS c, cash, and S aut i" lin illets, es eastern pipe foundries is keeping up 
sel 1 lak t 1) 3 to 50) , 1 , ] | 3 1 . 
ae ; - : 1 eal r forward de quite well, although there still is need 
liveries eing vi eastern ¢ the larger sizes to balance off 
\nt I S eC quiet it 1 Pennsylvania n I i tor ! operations 
pe \ nese ind | p CSE aALt are em t ive ee! 1 1 t} S10T 
; WC Ue ISK t Pp Ship I ea limitati 1 thie pl (; Gallan, Boston, Mass., has 
t ( ‘ + ] ‘ ) ] t \ ’ r f } ’ » fae g 
: S Ss Olfered a 1 e Pitts aistri 1 on ¢ een appointe d protessor of steam 
wena ond domest onsumers are inquiri for and gas engineering at the University 
nue exceeding r rtet nd last tract f Wisconsin, Madison, to succeed 
I sO of the scarcity of and there is a ¢ | tonnage f prospe Prof. H. J. Thorkelson, who recently 
esellers e sold car tive rders export in the market elected business manager of the 
( () cole ly oe 1! ¢ ‘ { tion 
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Testing Society Still Grows 


Gratifying Increase in Membership Reported at Atlantic 


City Meeting—lIncreased Use of Specifications 


Atlantic City, 
wire.) —With an initial attendance that 
promises to set a high mark 
the end of the week, the 
meeting of the 
for Testing Ma- 


new 
before 
eighteenth annual 
American Society 
terials opened here today at the Hotel 
Notwithstanding the ef- 


Traymore. 
made to curtail 


forts that 
the program, 55 
and addresses are 
A total of 53 speci- 


have been 
committee reports, 
papers scheduled 
for consideration. 
including 
43 proposed new and 10 
This is by far the largest 


fications will be presented, 


standards 
revisions. 
number of specifications prepared for 
any meeting of this organization and 
reflects the growing recognition of 
the work of this society. Of interest 
to the iron and steel industry are the 
Heat-treated, 
heat- 


following standards: 


high carbon steel splice bars; 
treated, carbon steel track bolts; heat- 
treated alloy track bolts; lap- 
welded and seamless boiler tubes for 


steel and 


steel 


stationary service; welded 
wrought iron pipe; methods of chem- 
ical analysis for alloy steels; iron and 
steel chain; methods for sampling and 
analysis of pig and cast iron for 
hearth, automatic 
bars for 


export use; open 
screw stock; 
vehicle and automobile springs; 
automobile 


carbon steel 
silico- 
manganese steel bars for 
and railway springs; chrome-vanadium 
steel bars for automobile and railway 
helical and elliptical springs 
steel 
alloy 
forgings, for 
methods for 
for sampling 


springs; 
forging ; 
steel 


for railways, alloy 
tempered 


other 


quenched and 
axles, shafts and 
locomotives and cars; 
sampling coal; methods 


foundry coke; methods for the sam- 
pling and analysis of coal; structural 
steel for bridges and automobile car- 
bon and alloy steels. 


Extended reference was made _ by 


Secretary Marburg to the increasing 
deficit in the treasury and 
been offered to in- 
returns from the 


numerous 
suggestions have 
crease the financial 
membership. It was recommended 
that the annual dues for active mem- 
bers be increased $2.50 per annum and 
$1 for juniors, and also that the dues 
of corporations and firms be $5 in 
excess of that for individual members. 
Since the dues were increased five 
years ago, the regular publications of 
been more than 


the Society have 


doubled in volume. 


The opening session was devoted 


largely to the consideration of the 


report of the executive committee 


N. J., June 22. (By 


and at the second meeting, held this 
afternoon, the reports of the commit- 
standard specifications for 
standard 


finished 


tees on 


wrought iron, specifications 
for cast iron and 


castings; 


standard specifications for coal and 


standard specifications for coke, were 
. rie . 
considered at length. The cast iron 


committee presented revised stand- 


ards for malleable iron, and methods 
for the sampling and analysis of pig 
and cast iron for export use.. The 
sub-committee which revised the speci- 


ications for malleable castings worked 


with a sim- 


\merican 


during the 
from the 


jointly year 
ilar committee 
also 


Foundrymen’s Association and 


had_ the 


atives of the 


represent- 
Builders’ 


co-operation of 
Master Car 
\ssociation. The specifications were 
referred to a letter ballot of the en- 
tire committee, consisting of 45 mem- 
bers, of whom 23 voted affirmatively, 
two negatively and 20 refrained from 
casting a ballot. Reference was made 
to the progress made in the formation 
of a sub-committee on standard speci- 
fittings, 
several conferences held 
interested, but suf- 


fications for soil pipe and 


having been 


with those most 
ficient headway has not been made to 
submit a definite report. The revision 
of the present standard specifications 
for car wheels has been referred to a 


sub-committee for early attention. 
Chain Specifications 


Probably the most important work 
f wrought iron 


standard 


of the committee on 


involved the preparation of 
specifications for iron and steel chain 
which were adopted without change 
and referred to a letter ballot of the 
differ slightly 

Master Car Build- 
ers’ Association, but members of that 


society. These only 


from those of the 
organization, who also are members 
of the 
Society, are of the 
Master Car Builders will revise their 
specifications to 
by the 


sub-committee of the Testing 


opinion that the 
conform to 
Society’s 


those 


prepared Testing 
sub-committee. 
committee B-2 


During the year, 


prepared standard specitications for 


government bronze, known as_ the 
88-10-2 alloy. The 


pure metals in ingot 


sub-committee on 
form has under 
consideration the revision of the 


specifications for spelter and_ stand- 


ards for tin were under consideration 


at the outbreak of the European war. 
[The sub-committee on white metals 
is at work on lead and tin-base-bab 
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grades are under 


methods of 


bitts. Five or six 
consideration and _ the 
analysis and testing are be- 


sampling, 
The determination of 


ing discussed. 
the elastic limit of alloys in tension 
and compression also is being consid- 
ered as well as the question of oxida- 
tion of bearing metals and some test 


to show it accurately. 
Congress Postponed 


\nnouncement was made that owing 
to the European war, the congress 
of the International Association for 
Testing Materials, which was to have 
been held Aug. 12 to 17 at Petrograd, 
Russia, has been indefinitely post 
poned 

At the last 


annual meeting, an 


animated discussion was precipitated 


DY a 


a suggestion to eliminate the let- 
ter ballot vote of the entire member- 
1e adoption of specifications. 


a 
ship on t 


1 
i 
During the straw vote was 


taken by the executive committee with 


year, a 
ascertaining the sentiment 
This 


an overwhelming majority 


a view of 
of the membership at large. 
resulted in 
in favor of the present procedure and 
the executive committee accordingly 
decided to recommend no change in 
that policy. 


After Diamond Steel Plant 

Negotiations 
by C. M. 
the ownership of the 
Diamond State Steel Co., at Wilming- 
ton, Del. 
operation 


are being carried on 
Schwab and associates for 


plant of the 


This plant has not been in 
for several years and now 
is owned by Daniel J. Driscoll, of the 
Delaware Seamless Tube Co., Auburn, 
Pa., who purchased it some time ago, 
through the The plant 
sists of five open hearth steel furnaces, 


courts. con- 
four basic and one acid of 50 tons ca- 
each, a 34-inch blooming mill, 
trains 


pacity 
11 puddling furnaces and eight 
of rolls. The when operated, 


produced iron and bars, 


plant, 
steel splice 
bolts, spikes, washers, rivets, merchant 
bars, rods, horseshoes, etc. The pur- 
pose for which the works is wanted 
hy Mr. Schwab and his associates is 


not known. 


Plans Completed 


The Allegheny Steel Co., Pittsburgh, 
has completed plans to enlarge its plant 
manu- 
facture of a frame 
cars. Material for the new 
furnished by the 100 
Sev- 


at Brackenridge, Pa. for the 
pressed steel side 
for steel 
addition will be 
inch plate mill of the company. 


eral new buildings, including one 90 
x 126 feet. one 60 x 120 feet and two 
30 x 135 feet, will be erected. Con 
siderable new equipment will be pur 


chased. 











Boiler Industry Needs Uniformity 


Speakers at American Boiler Manufacturers’ Convention Plead for Uniform Codes, Laws 
and Inspection——-Meeting at Erie Notable for Attendance and Business Transacted 


RIE, Pa., June 22. (Staff Cor- 
respondence.)—A plea for uni- 
formity was the dominant note 

in all the proceedings of the American 
Manufacturers’ 
twenty-seventh 


Boiler Association, 


which concluded its 
annual convention here tonight. All 
emphasized the need of 
smoothing the _ difficulties of both 
boilermaker and boiler user by a 
closer attention to uniformity in boiler 
state 


speakers 


codes, inspections, laws, cost- 
keeping systems ahd contracts. 
Practically the full membership of 
the association was represented at the 
With the elim- 
ination of the social features, decided 
upon last the time 
over entirely to a consideration of the 


two days’ convention. 


year, was given 


problems confronting the boiler indus 
try. 

The initial = dise 
around the standard boiler code adopt- 
ed by the American Society of Me- 
chanical Engineers and previously ap- 
Manufacturers’ 
has 


ission centered 


proved by the Boiler 
Association. This 
been adopted as standard by 
states and its backers aim to eliminate 
the present inequalities in boiler con- 
securing 


code already 


several 


struction and inspection by 
its approval in all the states. 

The boiler manufacturers lined up 
solidly behind the and after 
a two days’ discussion decided to form 
council to take 
The council 


code 


an administrative 
charge of this movement. 
will comprise members from the Boil- 
er Manufacturers’ Association, Nation- 
3oiler Manufacturers’ As- 
sociation, Water Tube Boiler Manu- 
facturers’ Association, National 
Radiator Manufacturers’ Associa- 
allied 
inspection and 

traction engine, crane and locomotive 


al Tubular 


Soiler 
and 
tion, including 


and interests 


insurance companies, 
manufacturers. 


Through a_ voluntary assessment 


upon these manufacturers, a fund 
will be raised to defray the expense 
of the the atten 
tion of legislatures 


council in bringing 
the 


to the need 


various state 


of a nation-wide adoption 


of the A. S. M. E. code. The as- 
sistance of the manufacturers will be 
enlisted when the code is being con- 
sidered: in their state. 

President W. C. Connelly sounded 


the slogan of uniformity in his ad- 


dress at the opening session. He said 
in part: 

“During the past few years, many 
changes have occurred in the boiler 


manufacturing industry. Massachusetts 
and Ohio were the first states to pass 
legislation regulating the construction 
of high pressure steam boilers. I wish 
to emphasize that this new regulation 
while welcome to all of us, has cer- 
tainly curtailed the production of all 
shops and this has advanced the man- 
ufacturing expense to a considerable 
percentage. 
“Legislation regarding ‘workmen’s 
compensation’ has also increased the 
Although about 














cost of manufacture. 
30 states have passed laws on this 
A. B. M. A. Officers 
W. C. Connelly, D. Connelly 
Boiler C Cleveland, president; 
C. V. Kellogg, Kewaneee Boiler 
Co., Kewanee, Ill., first vice prest- 
dent; G. S. Barnum, Bigelow Co., 
New Haven, Conn., second vice 
president; E. C. Fisher, Wickes 
Boiler Co., Saginaw, Mich., third 
vice president; Isaac Harter Jr., 
Babcock & Wilcox Co., New 
York, fourth vice president; 
Charles S. Hooker, Union Iron 
Works, Erie, fifth vice president; 
J. D. Farasey, H. E. Teachout 
Boiler Works, Cleveland, — secre- 
tary; H. H. Covell, Gorton & 
Lidgerwood ex lew York, 
treasurer; E. R. Fish, Hetne Safety 
Botler Co., St. Louis, member ad- 
ministrative council, 
subject, no two are identical. The 
cost of carrying liability insurance 
has greatly increased. In 1910, the 


rate paid by our firm was 40 cents, 
while today, the workmen’s 
compensation act, we are paying a rate 
of $1.76, 400 per cent more than we 
paid five years ago. 

“The expense of conforming to the 
boiler codes of various states has in- 


under 


creased expenses. On one lot of 50 
boilers, made to conform to Massa- 
chusetts, Ohio, Detroit and Chicago 


laws, we made out six data forms for 
each boiler, a total of 300 reports. 
“In addition to the need for better 
cost-keeping systems in boiler shops, 
is the question of a uniform guaran- 


tee clause, pertaining to materials, 
workmanship and terms of payment. 
A method also should be worked out 


boiler made and accepted 
would bh 


1301 


by which a 


state approved by 


in any 


the authorities of other states.” 

A draft of a suggested uniform 
boiler law was submitted to the con- 
vention. It was approved and will 
serve as a guide to the code commit- 
tee in its efforts to secure uniform 
legislation throughout the country. 
The draft was drawn up by J. Teeter, 
chief inspector of the Hartford Steam 
Inspection & Insurance Co., 
Low, editor of Power. 


Boiler 
and Fred R. 

Cost-keeping systems in boiler shops 
were discussed by H. D. MacKinnon, 
of the MacKinnon Boiler & Machinery 
Co., Bay City, Mich. Replies received 
to 531 letters sent out by this com- 
mittee showed a wide divergence in 


the methods now used, and an ab- 
sence of any cost system in many 
shops. In the discussion of this re- 


port, which was led by G. S. Barnum, 
of the Bigelow Co., New Haven, Conn., 
the need for keeping accurate records 
of costs was pointed out forcibly. Mr. 
MacKinnon recommended that the fol- 
lowing be considered in figuring over- 
head costs: Depreciation of buildings 
and machinery, taxes, insurance, pow- 
er, heating and lighting, cartage, ad- 
vertising, workmen’s compensation, 
drafting and estimating, repairs and 
maintenance of buildings and equip- 
ment, salary expense, discount and 
exchange, all executive and non-pro- 
ductive labor, and interest on invest- 


ment. 

Uniform boiler laws also were 
discussed by L. E. Connelly, 
Cleveland; Thomas E. Durban, 
Ere: Fo. Jaumhart, chief of 
the Ohio board of boiler rules, 


and John C. McCabe, city boiler in- 
spector of Detroit. The report of the 
recommending -a_ clause 
for uniform guarantee pertaining to 
material, workmanship and terms of 
payment was adopted. 


Resolutions of sympathy were adopt- 


committee 


ed and forwarded to the families of 
Col. E. D. Meier, former president, 
and Joseph F. Wangler, St. Louis, 


former treasurer, who died during the 
past year. Former Presidents Henry 
J. Hartley, Philadelphia, and Richard 
Hammond, Buffalo, were elected hon- 
orary life members. 

This morning the delegates inspected 
the plants of the Erie City Iron 
Works, Union Iron Works and Burke 
Electric Co. At the banquet this even- 
ing addresses were given by members 
of the association and officials of Erie. 








Zine Ore 


For New Plant Contracted for by Steel 
Corporation 


) 


New York, June 23 (By wire.) 


Steel Corporation has contracted 


in Australia for a year’s supply of 
inc ore for the new spelter plant 
to be built in the Pittsburgh district. 
[The tonnage is very large. The new 
plant will have a capacity of about 
10,000 tons of spelter and &0,000 tons 


f sulphuric acid annually. 
Phe 
on the new tin 


Chis 


ac¢ ordance 


{ 


report that work will start soon 


plate plant at Gary 
matter iS receiving 


the 


is not true 


attention in with orig 


inal Gary plans, but no early action 


is assured. Some appropriations have 


been made for blast furnace stove 1m 


provements at the kK dgar Thomson 


plant 


The New Plant 


In order to place itself in a pro- 


tected position on its large require 
spelter, and its by-products 
the United 


decided 


such as acid, 


sulphuric 
States Steel Corporation has 


to expend from $2,500,000 to $3,000,000 


in the erection in the Pittsburgh dis 
trict of an extensive plant for the 
anufacture of these products. Phe 
new plant, in all probability, will be 


nearby the 
& Wire 
spelter 


Donora, Pa., 
Steel 


located at 

works of the 
Co., which 1s a 
and of sulphuric acid. Whether it will 
part 


American 
large user of 
Donora smelter as a 
American Steel & Wire Co., as 
Zine Co., or as 
subsidiary could not be learned 


conduct the 
of the 
1 part of the Edgar 


another 


today. 


Plant Successfully Started 


As recently stated in The Jron Trade 
the Central Steel Co., Massillon, 


} OTE 


()., poured its first heat of steel June 


7. Heats have been taken off con- 
tinuously and successfully since that 
time and the company furnishes the 


following additional information as to 


the initial operations: 
“While there was the usual nervous 


attendant with first operations, 


ness 


everything moved smoothly and a 


successful heat was secured as_ to 


quality and uniformity of steel, which 


basic hearth 
the 
0.1: 


phosphorus, 0.014. 


consisted of soft open 
analy 


0.42; 


steel slabs with following 


ses Carbon, manganese, 


sulphur, 0.030; 
bloom 


“On Thursday, June 10, our 
ing mill was put into operation and 
out first ingot rolled into a 4x 4-inch 
illet This was brought down to 
specified size, rolled pe rtectly anid 


sheared to required lengths. We are of 
record to be 


the 


able t 


the opinion it 1s-a 


pour, roll and ship first heat 


THE IRON TRADE REVIEW 


It will be of additional interest to 


know that the billets rolled on Thurs- 
day were the first that have ever been 
rolled on all electrically driven and 


mills in this coun 


| looming 


try and what is true of our blooming 


throughout our entire 


applic s 
plant \ll 


in, } vc] 
iriven and 


equipment is electrically 


controlled without a steam 


foot of line shafting or belting 


in the entire operation. Our electric 


energy is purchased through our local 


lighting plant, which has been equip 


ped with every modern prime mover 


t+ 


to give us efficient and reliable serv 


1c 


: mA >| rm 
So | \ oatea 
A, Je M. IK. Mec i 
Big Convention Opens at Buffalo With 500 
Delegates in Attendence 





Buttalo, June 23 (By wire. he 


spring meeting of the American So 
cicty of Mechanical Engineers opened 
luesday evening \Mlore than 200 dele 

tes were registered before Wednes- 
day morning and 500 are expected by 
Wednesday night. The opening ses 
sion on Tuesday night at the Tlotel 
Statler was featured by the address 
of welcome by rank D. Baird, chair 

in of the local committee and presi 
dent of the Buffalo Union Furnac« 
Co olin Brashear, president of the 
society, resp nd d In his address, 
Mr. Brash described apparatus for 


projectiles in flight and 
The 
held 


photographing 
ing tl! actual 
| 


HDUSINCSS 


asul ell speed 


opening session is being 


1 
this n mnt 


\ A » He i D i .. ‘ 

More Plants 

Will be Placed on the Active List by the 
Steel Corporation 


New York, June 23 wire. )— 


(By 


Steady increase in United States Steel 
Corporation operations continues and 
the North Sharon plant of the Car 
negie Steel Co. has been ordered to 
resume This plant will add_ blast 
furnace and six open hearth furnaces 
to the active list. The Columbus 
works may go in later. Plants now 
running slightly under 85 per cent 
of ingot capacity and this figure will 
be exceeded with additions now 
planned 

The bookings of the leading pro- 
ducer still keep well ahead of its 


heavy shipments. New business lately 
the 


order 


as been 10,000 tons daily over 


indicating a good 


shipments, 


increase this month 
Diwhkee Regions 
nF + or AUC Bie 
| nceis Dykes has resigned as presi 
dent f Milliken Bros., Inc., Staten 
Islar d, N \ steel fal ricators 
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For Rails for Foreign Shipment—-Domestic 
Demand Improves 
New York, 


Heavy foreign inquiry for rails cor 


June 


200,000 tons 


least 
prospects of 


] 
Food 


closing. Some is wanted very promptly 


especially tonnage for Russia. 

The Cincinnati, Hamilton & Dayton 1s 
about to place 2,000 cars. The North- 
Western’s inquiry for 1,500 is for the 
Chicago St Paul, Milwaukee = and 
maha. 

The American Bridge Co. receives 
13,000 to 14,000 tons of steel from con- 
tractors for the Brooklyn subway. 

a —_ bs 
Cast Pipe Profit: 


For Leading Maker Last Year Small, But 
Show Improvement 


The | nited States Cast Iron Pipe 


& Foundry Co. reports net proft ot 


$75,599 for the year ended May _ 31, 
1915, which compares with a net loss 

$59,807 the preceding year \s no 
dividends were paid in the year just 


ended, these earnings were added to 


the surplus, which brings this account 


to $253,016 The previous year, how 
ever, dividends of 4 per cent were 
paid on preferred shares, amounting 
to $500,000, so that the surplus was 


$177,417. 


from $677,417 to 


reduce d 





Leading manufacturers of high speed 


steels have advanced their prices 10 


now 
per 
depend 


cent The range of prices 


from 60 to 8&0 cents 


pound at the maker’s plant, 


ing upon the quality. The advance is 


ascribed to the high price of tungsten 
freely used in the manufacture of high 
speed and tool steel Since the war, 


advanced 


is quoted at $1.50 


tungsten has approximately 
$1 a pound and now 


to $1.60 per pound. 


The Pennsylvania Steel Co. has in- 
stalled at Steelton, Pa., and now has 


0: 1 
ready for operation, a 28-inch 


ing structural mill, which will fill its 
requirements on practically all sizes 
Ot st tural shapes This mill alse 
may be used for rolling rails. Her 
tofore, the company has had _ the 
pacity ft only limited sizes of stru 
tural shapes d has been a buyer of 
mnsideral e of this prod 
| S will t fe n the 
ket som the output of t ( 
eo a ‘<¢ doing so 
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lacroscopic Ktching 
An Interesting Method of Examining Structure of Steel Without Recourse 

to the Microscope, Involving Use of Molten Zinc 





BY JESSE L. JONES 


HE microscopic examination of experimentally by spinning a glass high-speed tool steels which contain 
steels after polishing the sur- rod about a _ platinum wire 0.040 notable amounts of tungsten and other 
face of small samples and then’ inch diameter, so as to give it an im- metals with high melting points, the 
etching with various reagents, has been pervious coating of glass. The wire tendency to lack of uniformity is more 
brought to a high degree of excellence. thus coated was heated electrically to a marked than in ordinary steel. These 
Not so much work has been done, how- red heat in a vacuum and bubbles of steels are usually made by the crucible 


ever, in rendering visible on a large air or gas continued to force their process. Plumbago crucibles holding 
scale the porosity, lack of homogeneity way through the glass for several, days. from 90 to 160 pounds (these may be 
in composition, hair cracks, _ blisters, In the making of low, medium and taken as the minimum and maximum 


seams, overlaps, slivers and other de- high-carbon steels in the open hearth sizes used) are placed in regenerative 
fects in steel that the rolling or forg- furnace there is quite a divergence in furnaces which each accommodate ten 
ing treatment has rendered difficult to practice, some makers adding to the crucibles. These are previously charged 
detect by ordinary visual inspection. steel while in the furnace the ferro- with the steel mixture, which consists 

A large user of machinery steel forg- alloys used, while others add them to of sheared muck bar, made from low- 
ings recently obtained, from various the steel as it runs into the ladle. phosphorus or bessemer pig iron, ferro- 
steel works, a number of 15-inch ingots Some makers recarbonize while others tungsten, ferro-chromium, ferro - man- 
and sawed them in half longitudinally. “bring down” the pig-iron and steel- ganese, ferro-vanadium, cobalt, etc. The 





The sawed surfaces when polished scrap mixture to the required carbon. crucibles are tightly sealed so as to 
showed hundreds of large air bubbles In the case of alloy steels, such as keep out the air as much as possible. 
and innumerable An effort is made 
small ones, as well to keep the tem- 


that had stuck in crucible at about 
the molds and had 3,100 degrees Fahr., 


not been allowed ccc ae or several hundred 
to shrink freely 


: ‘ H-|! 
for this reason. s-2 
The _— subsequent : 
mechanical _ treat- 
ment that such in- ‘ 
gots receive never 
altogether removes 
the porosity and 
other defects due 
to the enclosed or 
occluded air and 
gases in them. Vv 
This was proved mp. 
N oO 


as hair cracks in "7 perature at the 
the case of ingots 2 bottom of each 


degrees higher 
than the top, in 
order to “lift” the 
tungsten from the 
bottom of the cru- 
cibles, its high 
specific gravity and 
high melting point 
rendering this nec- 
essary. To prevent 
an undue amount 
of carbon being 
taken up by the 














A paper presented H-3 steel, the crucibles 
at the annual meeting ~ s 
a ae huaten ie are clay-lined or 


ciety for Testing Ma- FIG. 1-APPEARANCE OF SAMPLES AFTER ZINC TREATMENT clay-washed and a 


terials, June 22-26, 1915. 
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quantity of crushed soft red brick 
or similar material is added to 


surface of the 
with these  pre- 
cautions the carbon in the various cru- 
cibles is different. It has been found 
that if the crucibles are poured one by 
one into an ingot mold, a “calico” ingot 


the 
Even 


glaze over 


crucibles. 


or one of varying carbon content is 
produced. Hence the crucibles are 
emptied into a steel ladle and this is 


bottom-tapped into the ingot mold, thus 
giving a more homogeneous ingot. 

It is evident from the above review 
of the processes of steel making that 
they far from perfect, and while 
chemical analysis, microscopic examina- 


are 


tion and the various physical tests such 
3rinell hardness, etc., are 
satisfactory for the in- 
improvement in 
examina- 
Such an 


as_ tension, 
more or less 
spection of 
the methods of 
tion would be very desirable. 
improvement seems to have been found 


in etching the steel with molten zinc. 


steel, any 


macroscopic 


How the Zinc Was Used 

The writer had occasion recently to 
ascertain the relative value of open 
hearth iron, Norway iron and_ open 
hearth steel for making pots for hot 
galvanizing. Bars 10 by 1% by ws inch 
of each of these materials were sus- 
pended in the molten zinc in a 14-foot 


galvanizing pot, by means of iron wires. 


The samples were placed at the end 
of the pot because there was no fire- 
box at that point, and hence if one 


sample happened to be nearer the end 
of the pot than another it would not 
for that reason be subjected to a 
higher temperature. Later, similar sam- 
ples of carbon tool steel and high-speed 
steel were added. On taking the sam- 
ples from the molten zinc the mass of 
dross surrounding them could be broken 


off while still hot by blows from a 
hammer, and the coating of metallic 
zinc removed by immersion in dilute 
sulphuric acid, which does not attack 
the steel as long as any zinc remains. 
The following table gives the results 
of this experiment. 
ow 
 & 
¢ 38, 
S833 Fae 
Material ofkag Oe 
Se BRNO 
Beose rT) 
ose atk act 
kt Sap Sag 
= & OG —™ 
Se 
f 168 2.95 0.012 
Open hearth iron... ., 336 6.78 0.014 
| 672 12.79 0.013 
f 168 3.73 0.016 
ON. nee we kachaue | 336 7.46 0.016 
672 14.22 0.014 
168 3.93 0.017 
Open hearth steel........4 336 7.57 0.016 
576 12.80 0.016 
720 15.76 0.016 
High-speed steel on kieehs ee | ae 
Carbon tool steel.......... 48 21.57 0.348 
The appearance of the samples after 
treatment is shown in Fig. 1, N being 


the open hearth iron, O the Norway 
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iron, H-3 the high-speed steel, and R 
the carbon steel. The high-speed 
steel had its surface deeply pitted and 
some points, but the rest 
scarcely attacked 
were attacked 


tool 


grooved at 
of the surface was 
at all. The spots that 
are probably areas high in carbon, due 
alloying of the _ ferro- 
additions. These 
carbon 
Hence 


to imperfect 
tungsten and other 
additions are usually 
and also of high melting point. 
they do not diffuse rapidly and 
the resulting mixture may not be homo- 


high in 
very 


geneous, 

The only 
eaten away to a but it 
also showed a curious shelly structure, 
the edges being cut away and appar- 
ently concentric layers of steel exposed 
to view as if the steel during the rolling 
process had not been sufficiently plastic 
to fill out the grooves in the rolls, and 


steel was one not 


high 


carbon 
degreee, 


these edges, either because of minute 
fissures or on account of not being 
sufficiently | compressed to remove 
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DEFECTIVE DRILL 
AND DRILL 


porosity, had readily dissolved in the 
molten zinc. 

Fig. 1 also shows a number of other 
more or less interesting samples. The 
sections of bessemer steel rails V, W 
and X, seemed perfectly solid before 
etching, but after etching the web part 
of each sample could be seen to be 
spongy, the section X being especially 
so. A defective axle that failed in 
service U showed a pipe after etching. 
A piece of die steel S-2 was rejected 
because one surface was badly blistered. 
On placing this sample in the molten 
zinc the blistered portion was deeply 
etched, as seen in’ the photograph, while 
the other surfaces remained smooth. 
The bar of special steel from which 
sample T-2 was taken had been 
unsatisfactory, the milling cutters made 
from it nearly all failing. It seemed 
to be non-uniform in composition. 

The high-speed tool steel H-r is in- 
teresting, as the highly hardened end 
has not been attacked by the molten 


zinc, while the other end is eroded in 


very 
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the usual manner. The intense heat to 
which the point of the tool was sub- 
jected in hardening, no doubt, removed 
the carbon superficially, so that the steel 
able to act like a low-carbon steel 
and thus molten zinc. 

Fig. 2 eshows an etched sample of 
high-speed drill stock J-2 that 
was unsatisfactory and a defective drill 


was 
resist the 


steel 


I-3 made from this stock. Two por- 
tions of a large high-speed steel planer 
tool that broke in service are marked 
H-2. Assuming the eroded portions to 
be brittle high-carbon areas, unable to 
resist shock under stress, the failure 
of the tool is understood. 

While no specific tests have been 
made, the readiness with which the 


molten zinc dissolves highly carbonized 
steel that this method of 
testing can be used to show the depth 
and character of the surface hardening 
of low-carbon steel that has beeen case- 
A few rather unsatisfactory 


indicates 


hardened. 
trials have been made of etching nickel 
steel in molten tin. The use of metallic 
etching fluid and the 
method of testing to 
under 


mercury as an 


extension of this 
metals is considera- 
incomplete 
hope that 
able to 


into a 


non-ferrous 
tion. This 
described in 


very work is 


other investi- 
carry it further 


useful 


gators may be 


and develop it method 
of macroscopic investigation. 


Fire Proof Structures 


The Steel Co., 
Youngstown, ex- 


Concrete 
issued an 
20-page bulle- 
new 


Trussed 
§ Pe 
interesting 


has 
ceedingly 
tin illustrating and describing a 
form of fire-proof steel and concrete 
construction for small buildings. It 
is believed that mining and industrial 
companies will find this type of con- 
struction particularly suited for the 
erection of dwelling houses in groups. 
Instead of inflammable wood joists 
and studs, pressed steel frame mem- 
and so con- 
riveting is elimi- 
metal 


provided are 
that field 
nated. The walls 
lath of the well known 
factured by the 
Steel Co., covered concrete, 
stucco or plaster, depending on cir- 
cumstances. All the necessary details 
for constructing a complete building 
have been carefully worked out and 
it is said that this construction com- 
pares favorably in with wood. 
Tt is also claimed that it requires less 


bers are 
structed 
consist of 
type manu- 
Trussed Concrete 
with 


cost 


than half the time and labor to 
erect and that the annual maintenance 
cost is practically nothing. 

The prevention of accidents is far 


more important than compensation for 
accidents. The whole idea of the safety 
movement is co-operation with the men. 
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Surface 


ecarburization of Steel 


How Microscope Can Be Used to Determine Quantity of Surface 


to be Removed to Eliminate Decarburization 


steel 
objects 


HEN parts 

are ground are 

accomplished; the part is re- 
duced to the finished and a 
suitable finish is given to the surface. 
When parts are to be subjected to 
sliding or rolling contact and their 
ability to resist wear is a desideratum, 
a third object should be accomplished 
by the grinding process. This is the 
. any decarburized surface 


heat-treated 
two 


size, 


removal of 
envelope or skin which has been oc- 
the heat 
any prior process in the manufacture 
Under ideal 
this 


casioned by treatment, or 


steel. conditions 


treatment, 


of the 


for heat decarburiza- 


tion could be reduced to a minimum; 
but in 
operations it is more or less present 
and is quite To 
ascertain to what extent it takes place 
was the the 
described in paper. 


many commercial hardening 


frequently ignored. 
object of 


this 
The microscope was chosen as the 


investigation 


most satisfactory means of investiga- 
tion, for the chemical analysis of suc- 
cessive layers involves a very labori- 
cus and painstaking preparation of 
gives, to be 
the 
can be 
but 


drawback’ as 


the samples. It sure, a 


closer approach to absolute 


than 


Car- 


bon content obtained 
the 


serious 


by 

this is 
the 

decarburization is 


microscope, not a 
relative 
amount of all the 
information generally desired. 


however, to examine mi- 


the 


In order, 


crographically carbon content of 
the 


June 


Presented at the annual 
American Society 


22-26, 1915. 


meeting of 


for Testing Materials, 


BY J. G. AYERS JR. 


a steel, it is mecessary to submit the 
steel to a thermal treatment that will 
impart a structure in which the car- 
bon-bearing portion or pearlite can be 
readily resolved from the other con- 
stituents. This necessitates heating 
the specimen to well above its critical 
range, followed by slow cooling, to 
obliterate the structure produced by 
any previous treatment, and to give 
the most favorable conditions for the 
complete precipitation of the pearlite. 
Unfortunately, this process of heating 
1,000 Cent. is in 


to about degrees 


itself conducive to surface decarburi- 
zation, and we cannot be absolutely 
certain whether our conclusions are 
based upon the condition of the steel 


content before or 
treatment. In 
are producing pos- 


as regards carbon 
the 


words, 


after normalizing 


other we 


sibly the very condition for which we 


are searching. It is, of course, cus- 


tomary to pack the specimen in some 


suitable material to prevent this ef- 





fect, and while this may answer the 
purpose satisfactorily enough where 
the extreme surface is not under in- 
vestigation, it will not do for the pur- 
pose under discussion, for the reason 
that the slightest access of gas in- 


cluded or generated in the packing 
material may produce an undesired 
effect. In order to entirely eliminate 


this condition and to be certain that 
any decarburization noted had oc- 
curred in the heat-treatment or some 
previous treatment and not in the 
normalizing, all specimens were nor- 
malized in an atmosphere of nitrogen 
gas. This was readily accomplished 
by placing the specimen in a small 
gas-tight refractory tube, through 
stream of nitrogen passed 
from a tank of the compressed gas. 
This tube was inserted in a _ small 
Haraeus tube furnace to heat the 
specimen to the desired temperature. 


which a 


The procedure adopted consisted in 
first preparing a photomicrograph of 
the specimen to 
survey under a 
power. From a study 
of the photomicrograph of this cross- 
an idea was obtained of the 
depth of the decarburized zone. As 
the transition from the zone of mini- 
mum to that of maximum carbon 
content was very rapid in the cross- 
sectional view, additionai longitudinal 
sections were prepared at such depths 
below the surface as the cross-section 
photomicrograph suggested would be 
of value. From these longitudinal 
views which traversed zones of fairly 


a cross section of 
preliminary 


low 


make a 
medium 


section, 
































FIG. 1 
FIG. 2—SMALL HOT-ROLLED SECTION 
AS FURNISHED BY MILL, MAG- 


NIFICATION 77 TIMES 


PHOTOMICROGRAPH OF 


FIG. 3—SAME STEEL AS FIG. 2 HEATED 
TO 790 DEGREES CENT. FOR THREE 
HOURS AND QUENCHED IN OIL— 
TWO PORTIONS OF THE SPECI- 
MEN ARE SHOWN WITH DE- 
CARBURIZED EDGES FACING 
EACH OTHER — MAGNIFICA- 


TION 69 TIMES 
1305 


SECTION ABCD FIG, 9 


FIG, 4—SAME STEEL AS FIG. 2 HEATED 
TO 790 DEGREES CENT. FOR NINE 
HOURS AND QUENCHED IN 
OIL, MAGNIFICATION 77 
TIMES 
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FIG. 5—MICROGRAPH 0.003-INCH 
BELOW SURFACE, SORBITIC 


PEARLITE, 25 PER CENT 


carbon content, an estimate 
of the degree of decarburization could 
Fig. 9 the 


sections of 


constant 


he obtained. shows loca- 
the 


and 8 are photomicrographs. 


tion of which Figs. 1, 


SF 


Fig. | 


a cross-section of 


is a photomicrograph showing 


the steel including 


the extreme edge of the specimen 
Its location is abcd, Fig. 9. The scale 
across the center of Fig. 1 shows that 
decarburization extends to a_ depth 
of about 0.015 inch. About 0.020 
inch below the surface the normal 


carbon content is undisturbed and 


hence from this an opinion of the de- 

















FIG. 8—MICROGRAPH 0.023-INCH 
BELOW SURFACE, SORBITIC 
PEARLITE, 80 PER CENT 


eree of decarburization can be formed, 
although this decarburization 1s 
much better in the 


to follow. 


shown 


longitudinal views 


Fig. 5 is a photomicrograph of a 
longitudinal section 0.003 inch below 
the surface. It was taken on the 
plane located by efg, Fig. 9, and shows 
that the degree of decarburization at 
this depth was very marked. This 
evidence is in accord with the cross- 
sectional view just observed above. 


Sorbitic pearlite occupies only about 


25 per cent of the total surface. Fig. 


we 


MICROGRAPH 0.007-INCH 
SURFACE, SORBITIC 
PER CENT 


FIG. 6 
BELOW 
PEARLITE, 45 


section 0.007 
the plane 


longitudinal 
inch below the surface on 
hmn, Fig. 9. It not 
marked decarburization, sorbitic pearl- 


6 shows a 


does show such 


ite occupying about 45 per cent of the 


total surface. Fig. 7 shows a longi- 
tudinal section 0.013 inch below the 
surface on the plane located by opr, 


ig. 9 It exhibits still less the effects 


of decarburization, sorbitic pearlite 
occupying about 70 per cent of the 
total surface. Fig. 8 shows a _longi- 
tudinal section 0.023 inch below 
the surface. It is on the plane lo- 
cated by stu, Fig. 9, is well within 
the unaffected zone and is represen- 
tative of the normal carbon content 


Sorbitic pearlite occu- 
the total 


of the piece. 
about 8&0 


surface. 


pies per cent of 

We are now in a position to form 
an estimate of both the extent and 
the degree of the decarburization. In 
the 
crographically, 
cised to determine exactly upon what 
determination is 


estimating amount of carbon mi- 


care should be exer- 


micro-constituent the 
If the experimenter’s normal- 
not result in 


based. 


izing treatment does 


pearlite of eutectoid carbon content a 


factor should be determined for each 


type of steel handled, and for the par- 
other- 


ticular treatment; 


wise, determination 


normalizing 
will often be wide 
the fact 
that of cooling in the 
normalizing differ- 
ent phases of pearlite, including sor- 
bite itself. After a 
been obtained by chemical check no 


of the mark. This is due to 
different 


treatment 


rates 
result in 


factor has once 


repetitions need be made. 


The specimen under discussion 
showed about 80 per cent of sorbitic 
pearlitic areas in Fig. 8. If we con- 
sider them as pearlite containing 0.85 
per cent carbon, this view would de- 


pict a spot of 9.80 x 0.85, or 0.68 per 


cent carbon 


0.45 


Chemical analysis gave 


per cent This illustrates the 


FIG. 7—MICROGRAPH 0.013-INCH 
BELOW SURFACE, SORBITIC 
PEARLITE, 70 PER CENT 
point dwelt upon above. If, on the 
other hand, we assume that 80 per 
cent of sorbitic pearlite corresponds 


in this particular case to 0.45 per cent 


carbon, we have a more consistent 


tactor to work by, and hence we 


deduce the following: 

Fig. 5 representing the maximum car- 
the Fig. 9, 
pearlite, 


bon content of zone A, 


shows 25 per cent sorbitic 


or 0.14 per cent carbon; Fig. 6, repre- 


senting the maximum carbon content 
of the zone B, shows 45 per cent. sor- 
hitic pearlite, equivalent to 0.25 per 
cent carbon; Fig. 7, representing the 
maximum carbon content zone C, 


shows 70 per cent sorbitic pearlite, 


equivalent to 0.39 per cent carbon. 


If, on the other hand, we desire to 


X 


| 


























FIG. 9 LOCATION OF SECTIONS OF 
WHICH PHOTOMICROGRAPHS 
WERE TAKEN 
ascertain only the relative degree ot 


decarburization in each zone, as com- 


pared with the original content, we« 


need no recourse whatever to chem- 


ical analysis. Inasmuch as Fig. 8, 
which represents the zone unaffected 
by decarburization, contains 80 per 
cent sorbitic pearlite, zones A, B and 
C, containing 25, 45 and 70 per cent 
sorbitic pearlite, respectively, have 
lost by decarburization about 69, 44 


and 12.5 per cent, respectively, of their 


original carbon content. 


From an estimate of this nature, the 
how 
the 
piece to satisfy his particular require- 


1344b) 


metallurgist can ascertain just 


much should be ground from 


(Continued on page 








inishing Temperatures of Rails 


A Defence of the Shrinkage Test Required by Specifications of American Society 


for Testing Materials—Pyrometer Measurements Impracticable 


N A _ paper by G. K._ Burgess, 

J. J. Crowe, H. S. Rawdon and 

Rk. G. Waltenburg, which was 
issued by the Bureau of Standards un- 
der the title “Observations on Finishing 
Temperatures and Properties of Rails,” 
published in The Iron Trade Review, 
Sept. 3 and Oct. 1, 1914, the standard 
specifications for steel rails adopted by 
the American Society for Testing Ma- 
terials are criticised as follows: (1) 
In a general condemnation of the use 
of shrinkage allowance as the _ basis 
of temperature determination, (2) on 
the ground that the shrinkage permitted 
is too great. 

Theoretically the determination of the 
finishing temperature of a bar of 
steel, because of the sensitiveness of the 
measuring apparatus, should be much 
more exact than measuring the varia- 
tion in the change of length of a bar 
in cooling. There are, however, two 
reasons why the cruder means is 
preferable. 

In the first place it is much easier to 
enforce. The mill must set the saws 
at such a distance apart in the case of 
gang saws, or at such distance from 


Presented at the annual meeting of the 
American Society for Testing Materials, June 
22-26, 1915. 


SUBMITTED BY E. F. KENNEY 
Chairman of Sub-Committee 


the stop in the case of a single saw, 
that when rails are cold they will be 
within the close tolerances for length 
prescribed by the specifications. The 
penalty for not observing this is the 
milling of every rail to length, and the 
penalty is so severe in a modern rail 
mill that there is no question that the 
proper adjustment of the hot length 
will be provided. It is not possible for 
the mill to manipulate the hot length 
without the knowledge of the inspector, 
who can without difficulty satisfy him- 
self that any shrinkage-allowance re- 
quirements are being observed. The 
measurement of temperatures of rails 
by pyrometer is a much more com- 
plicated proposition. Carrying the iden- 
tity of each hot rail as to its observed 
temperature through the mill and out 
to the finishing shed where it can be 
rejected where necessary, would be a 
difficult and expensive procedure. One 
or two men would be required to oper- 
ate the pyrometer and record tempera- 
tures, and several men would probably 
be required to follow up those rails 
which showed temperatures outside of 
the limits permitted. 

Secondly, the pyrometer measures the 
temperature at the particular portion 
of the bar that is under observation. 


For a simple section this does not vary 
greatly, but in a complex section, like 
a tee rail, there is a wide variation in 
the temperature of the various parts. 
The records of measured temperatures 
given in the bureau of standards’ paper 
refer to observations made on the head 
or at the center of the base. If 
limiting temperatures were specified 
and these temperatures were observed 
on the head or the center of the base, 
it is quite possible that with the sec- 
tion of the thin-base type, the edges of 
the flange might be rolled at a tempera- 
ture below _ recalescence. The re- 
duction in the rail-mill passes is likely 
to damage high-carbon steel at this low 
temperature, 

The authors of the paper have taken 
the maximum shrinkage allowed in the 
specifications of the society, and by 
dividing by the coefficient of shrinkage 
established by their experiments, have 
arrived at a temperature which they 
claim could be used in rolling rails, 
and yet keep within the requirements 
of the specifications. Such a method 
of arriving at rolling temperatures is 
not admissible in the case of unbal- 
anced sections. The shrinkage allow- 
ance necessary for rails is a function, 
not only of the average temperature, 
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but also of the section. The flanges of 
a thin-base section cool much more 
rapidly than the other parts the 
section, and in cooling first, they be- 
come more rigid than the remainder of 
the section. When cut by the saws the 
cooler base and hotter head are of the 
same length, but as the head has a 
greater range to cool through, its 
shrinkage would be greater and cold 
length less than the base. This is 
corrected by the cambering rolls, which 
stretch the head to such length as will 
compensate for its greater shrinkage. 
The shrinkage allowance necessary 
for any rail is not the shrinkage allow- 
ance based on the average temperature 
of the rail, nor the temperature of the 


of 
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were influenced little, if The 
elongation in the tension test decreased 
some the temperature 

The influence of temperature 
most prominently in the tension test, 
which 


any. 
as increased. 

showed 
and in the reduction of area, 
decreased as the temperature of rolling 
increased. The of the grain, as 
shown by the microscope, increased as 
the temperature increased.” 


size 


His conclusions on the open hearth 
series, which were rolled at tempera- 
tures between 695 and 850 degrees 


Cent., were as follows: 


“It may be said that the results in the drop 
tests, slow bending tests and transverse 
tests of the base, which were about the 
same for the different finishing tempera- 
tures, varied by holding the rail bar be- 





June 24, 1915 


work was done by the Illinois Steel Co. 


the Pennsylvania Steel Co. and _ the 
Cambria Steel Co. 
In tests made by the Illinois Steel 


Co. three heats of steel were used, one 
being rolled in 85-pound rails, one into 


90-pound rails and one into 100-pound 


rails, all of the A. R. A. section, type 
“A.” Part of the rails were rolled at 
a temperature corresponding to a 
shrinkage of 634 inches, for the 100- 
pound, 33-foot rails, and part were 
rolled at a temperature corresponding 
to a shrinkage of 56 inch for 100- 
pound, 33-foot rails. The finishing tem- 
peratures close to the edge of the 


from 880 to 905 degrees 
hot-finished rails, and 


flange varied 
Cent. on the 
from 740 to 760 degrees Cent. on the 
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H. Wickhorst  re- results to the for- 


ported on a series FIG. 
of tests made on 

bessemer rails, the finishing tempera- 
tures of which measured on the heads 
varied from 940 to 1,030 degrees Cent. 
and more recently the same investigator 
reported on a similar series of tests 
made on open hearth rails. The rails 
were subjected to drop tests, bend tests, 
tension tests, transverse tests of base, 
and the structure was examined under 
the microscope. 

As a result of the tests on bessemer 
steel rails, Mr. Wickhorst reported “that 
the ductility and deflection in the drop 
test were influenced little, if any, by the 
temperature. The number of blows 
that it took to break the rails in the 
drop test was uninfluenced by the tem- 
perature of rolling. The yield point 


and tensile strength in the tension tests 


2—TENSION AND FATIGUE 


the tensile tests the results were also 
about the same, except that the lower 
finishing temperatures showed a little 
greater elongation and _ reduction of 
area. The lower finishing temperatures 
also showed a somewhat finer grain 
structure.” 

The committee made 
to obtain some more data on the 
ject and has tried to get some actual 
figures regarding the effect on the serv- 
ice of the rails in track, but the 
latter point, nothing other than general 
statements have been obtained. We are, 
however, able to submit the results of 
investigation of the physical properties 
of the rails finished at various tem- 
peratures, as determined by drop tests, 
ductility tension tests, fatigue 
flexure tests, abrasion tests. The 


effort 
sub- 


has an 


on 


tests, 
and 


TESTS OF RAILS 


mer are shown 
either to the right 

of the line represent- 
the values are above 
corresponding 
rails. 
Figs. 1 and 2 show that 

there no marked difference 
the qualities of the rails rolled at these 
The drop tests 
would indicate 


left 
as 

the 
“hot-finished” 


to the 
unity, 


or 
ing 
below values 


the 


or 

for 
general 

between 


in 


is 


temperatures. 

85-pound rails 
that the finished at 
ture have _ slightly better 
properties, but the reverse is indicated 
the 90 100-pound rails. The 
tension tests 85-pound rails also 
show better properties in the 
rails finished at low temperatures, but 
the same test on the 90 and 100-pound 
rails show decrease in both elastic limit 
and ultimate strength on the low-tem- 


various 
on the 
low tempera- 


physical 


rails 


on and 
on 


slightly 
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perature rails; while the elongation and 
reduction of area are increased com- 
pared with the rails rolled at the higher 
temperature. 

The fatigue tests show more 
formity in the rails finished at 
temperature than those finished at low 


uni- 
high 


temperature. 
Tests Made by Pennsylvania Steel Co. 


The Pennsylvania Steel Co. made 
tests to determine the relative resistance 
to abrasion of various rails under con- 
ditions approaching those existing in 
ordinary service. The machine used 
had a circular track with a revolving 
carriage equipped with standard wheels, 
with facilities for adjusting the wheel 
loads and the speed. The rails to be 
were laid in the track and the 
amount of metal worn away from the 
head was measured. Rails finished at 
temperatures of 850, 990 and 1090 de- 
grees Cent. were tested in the machine 
at the same time, the amount of 
metal worn away was as follows: 


tested 


and 


Finishing Amount of 
Temperature Shrinkage, wear, 
Deg. Cent. inches per cent 
850 6.4 67 
OE nee ee 7.3 64 
i SAC ree re ree 7.8 66 
The amount of wear is practically 


uniform. 


Tests Made by Cambria Steel Co. 


Tests were made by the Cambria 
Steel Co. on 100 and 125-pound Penn- 
sylvania railroad rails, which were 
finished at various temperatures ranging 
between 805 and 885 degrees Cent. The 
number of blows required to break the 
rail and the total percentage of elon- 
gation measured in the base, which the 


rail gave before fracture under the 
drop test, were used to indicate the 
comparative brittleness and ductility. 


The results are shown in Fig. 3 and 
indicate very little effect of the dif- 
ferent finishing temperatures within the 
range of the experiment. 


Results of Service in Track 


The behavior in track under service 
conditions is, of course, the ultimate 
test as to the quality of rails, but there 
appears to be very little data available 
to connect the rails 
with their finishing As 
general information we submit the 
lowing statements by J. B. Young, 
chemist of the Philadelphia & Reading 
Railway Co., and J. Craig Crawford, 
assistant engineer of the Pennsyivania 
Railroad Co. 


Mr. Young reported as follows: 


service given by 
temperatures. 
fol- 


“IT give below the shrinkage obtained at five 
mills on both our standard 100-pound section 
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and the 90-pound A. S. C. E. sections: 


Mill, Section. Shrinkage in. 
Aa + SON Ms. Se tee Bucks cus aase 6% 
Aa 100-lb. P. & R. Standard..... 6% 
Be SOG a Me, Ae ee eee 6% 
COs oo I ae I ae I on 0 ate 6% 
Ce ee ee SR aD oS ees 6% 
Ce 100-Ib. P. & R. Standarda....7 
Db », See ase ee Bir ce les cin to 6% 
Db .100-lb. P. & R. Standard..... 6% 
Ec ee ae a ae Se 6% to 6% 
Ec....100-lb. P. & R. Standard..... 6% to7% 


a Bessemer. 
b Open hearth. 


c Bessemer and pen hearth. 
“The results of service records show that 
the 90-pound rails from Mill A gave very 


poor service in the travk. The 100-pound rails 
from this mill gave vavying service, but none 


of it was more than fair and most of it 
poor. The rails from mill B both bessemer 
and open hearth, gave poor service. The 


90-pound bessemer and open-hearth rails from 
mill C gave good service, the service of the 
open-hearth rails being exceptionally good. 
The 100-pound rail from mill C was all 
bessemer and has given very good service for 
bessemer rail. 

“The 90-pound rail from mill D which was 
finished with a 6-inch shrinkage was poor. 
The rail that did not fail is giving good ser- 
vice as to wear, but the failures per 10,000 
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RAILROAD RAILS MADE BY 
CAMBRIA STEEL CO. 
The 90-pound rail from this 
finished with the 6%%-inch 
given us good service, the 
per 10,000 tons being practically 
The 100-pound rail from mill D has 
very good service, no failures in 
having been reported. 
“The 90-pound bessemer rail from 
gave us excellent service in track. We ob- 
tained no 100-pound bessemer rail from this 
mill. Both the 90 and 100-pound open-hearth 
rails from this mill gave us very good service 
in track, the percentage of failures per 10,000 

tons being comparatively low. 

“Judging from the above I would say that 
we should not reduce our present shrinkage 
clause, also that the shrinkage should be 
made a matter of contract, as it is a variable 
and depends upon the section being rolled, 
the chemical composition of the steel and the 
distance of the saws from the finishing pass.” 


tons are high. 
mill which was 
shrinkage has 
failures 
none. 
given us 
two years 
mill E 


Mr. Crawford reported as follows: 


“Our 190-pound rails are finished at about 
1650 degrees Fahr., allowing a shrinkage of 
6% to 6%-inch with the exception of rails 


rolled by the Carnegie Steel Co., which have 
a shrinkage allowance of from 7 to 7% 
inches. Our rail records do not indicate that 
this variation affects the tendency to failure.” 


In all of the information as _ to 
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actual tests which the committee was 
able to obtain, there is lacking anything 
which points to:such decided differences 
in the quality of rails rolled at varying 
temperatures, as theoretical considera- 
tions have led some of us to expect. 
The differences are so slight that it seems 
hardly justifiable to go to any great 
expense in determining finishing tem- 
peratures any more accurately than is 
possible with the shrinkage clause, 
which on account of its easy applica- 
tion is by far the most convenient 
means of checking the finishing tem- 
perature. ; 


Engineering Congress 


The materials of engineering con- 
struction will receive special attention 
in the proceedings and discussions of 
the International Engineering Con- 
gress to be held in San Francisco, 
Sept. 20-25. The field will be treated 
under 18 or more topics, covering 
timber resources, preservative methods, 
brick and clay products in general, life 
of concrete structures, aggregates for 
concrete, water proofing, volume 
changes in concrete, world’s supply of 
iron, life of iron and steel structures, 
special steels, status of copper and 
the world’s supply, alloys, aluminum, 
testing of metais, of full sized mem- 
bers and of structures. 

Some 25 papers are expected for this 
volume, prepared by authors, repre- 
senting five different countries. The 
list of authors includes many of the 
most eminent names in this field of 
engineering work throughout the 
world. These papers, together with 
discussions contributed by leading 
American and foreign engineers, will 
be published as Volume V of the 
transactions, and will be illustrated 
with charts, diagrams and half tones. 


Merton A. Pocock has been appoint- 
ed district sales manager of Minnesota, 
North Dakota and South Dakota of 
the Terry Steam Turbine Co., Hart- 
ford, Conn. Mr. Pocock’s office is 
in the Endicott building, St. Paul, and 
this arrangement supersedes the Terry 
company’s previous selling agreement 
with the Robinson, Cary & Sands Co., 
of St. Paul. The Hawkins-Hamilton 
Co., Peoples National Bank building, 
Lynchburg, Va. has been appointed 
the representative of the Terry Steam 
Turbine Co. for the state of Virginia. 


Grinding wheels appear softer at 
slow speed because the metal being 
ground tears the grinding particles 
away from the bond which holds them 
together. Don’t condemn a wheel as 
being too soft until you are sure that 
its cutting speed is correct. 
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Details of a New Method of Determining the Amount of the 
Spelter Coating on Sheets and Wire 


OR MANY years the Preece cop- 
per-sulphate test has been used to 
determine the amount of galvan-- 
The com- 


ized coating on sheet and wire. 
and 


mittee on the corrosion of 
steel of the American Society for Test- 
ing Materials, 1911 on this 
test as follows: 


iron 
reported 


“It is, however, the unanimous opin- 
the cemmittee that the well- 
known Preece copper-sulphate 
unreliable and should be abandoned en- 
with 
plate. 


ion of 
test is 


specification 
and 


tirely as a basis of 


respect to galvanized sheet 
In respect to wire, the Preece test has 
the advantage of being quick and simple, 
and if carried out in the proper manner 
yields comparative results of value. In 
the opinion of the committee, the lead- 
acetate test is preferable to the copper- 
sulphate test for determining or specify- 
ing the weight of zinc coatings.” 

The lead-acetate method recommended 
by the committee in 1911 yields very ac- 
curate and satisfactory results, but the 
length of time required for making the 
test seriously limits the scope of its use- 
fulness. The results obtained with the 
method described in this paper compare 
very favorably with those of the lead- 
acetate method. 
much to be desired in the 
the weight of 
products in order to 

understanding as to 


There is 
method of expressing 
coating on wire 
have an intelligent 
the weight of coating per unit area. It 
has been customary to express the weight 
of coating on wire in pounds per mile. 
while on sheet products the results are 
usually expressed in ounces per square 
foot. Obviously, the coating on wire ex- 
pressed in pounds per mile would have a 
different meaning for each gage of wire. If 
the results are expressed in ounces per 
square foot of surface on both wire and 
sheets, there will be a better understand- 
ing as to the thickness of coating on the 
respective products. In stating the 
weight of coating on galvanized sheets 
it is customary to express the weight 
based on one surface only, that is, a 
sheet containing 2 ounces of coating per 
square foot really contains 1 ounce on 
each side of the sheet. 

It is proposed to express the weight 
of coating on wire in ounces per square 
foot, and also to use such lengths of 
wire that the number of grams of coat- 


A paper presented at the annual meeting 
of the American Society for Testing Materials, 
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BY J. A. AUPPERLE 


ing found will be equivalent to ounces 
per square foot, without calculation. 
These lengths must be such that the 
surface coated is equal to 5.079 square 
inches. It is likewise proposed that the 
samples for determining the weight of 
on galvanized sheets shall be 
inches, the area being 5.079 
square inches. The number of grams of 
coating on a section of this size will also 
express the weight of coating in ounces 
foot without calculation. 


coating 
24x 2% 


per square 














The method for determining the 
weight of spelter coating consists of 
using a small amount of antimony 

LENGTHS OF WIRE TO GIVE 
GRAMS OF COATING EQUIV- 
ALENT TO OUNCES PER 
SQUARE FOOT 
Gage Diameter, Length for Test, 
No. in. in. cm. 
0 6.340 412/16 12 

0.300 5 6/16 ES.2 

; 0.284 511/16 14.5 

3 0.259 6 4/16 15.9 

4 0.238 613/16 17.3 

5 0.220 7 6/16 18.7 

6 0.203 715/16 20.2 

7 0.180 9 22.8 

x 0.165 913/16 24.9 
9 0.148 10 15/16 acd 
10 0.134 12 1/16 30.6 
11 0.120 13 8/16 34.2 
12 0.109 1413/16 J 
13 0.095 17 43.2 
14 0.083 19 8/16 49.5 
15 0.072 22 7/16 57.0 
16 0.065 2414/16 63.2 
17 0.058 27 14/16 70.8 
18 0.049 33 83.8 

chloride in hydrochloric acid, specific 


gravity 1.20. Antimony chloride appears 
to hasten the solution of the coating, and 
after the coating has dissolved a thin 
film of antimony plates on the surface 


of the base metal and retards the so- 
lution of ironor steel. Experiments have 
shown that sheet steel 2'%4x2%4 inch 


which loses 50 milligrams in five minutes 
in cold hydrochloric acid, specific gravity 
1.20, will lose in that time only 1 milli- 
gram in the containing 80 
milligrams of 105 cubic 


centimeters of acid. 


same acid 


antimony per 


In the proposed method the metal is 
immersed in the acid only one minute, 
which is long enough to dissolve several 
grams of coating, yet the amount of 
iron or steel dissolved is negligible. The 
small amount of antimony that plates on 
the surface of the sample can easily be 
under running 


removed by scrubbing 


water. This method is one of the most 
rapid and accurate with which the writer 
is familiar, and a determination can be 
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made in less time than is occupied in 
making the Preece test. 

For determining the weight of coating 
on galvanized sheets cut several samples 
2% x 2%-inches from various parts of 
the sheet. These samples, about five in 
number, should be weighed together and 
immersed singly for one minute in 100 
cubic centimeters of hydrochloric acid, 
specific gravity 1.20, to which has been 
added 5 cubic centimeters of 
chloride prepared by dissolving 20 grams 
of antimony trioxide in 1,000 cubic centi- 


antimony 


meters of hydrochloric acid, specific 
gravity 1.20. The same 100 cubic centi- 
meters of hydrochloric acid can be used 
for at least five samples. Five cubic 
centimeters of the antimony chloride, 
however, should be added for each 


sample on account of the antimony be- 
ing removed from the solution by the 
iron. 

The samples are washed and scrubbed 
under running water, dried with a towel, 
and laid in a warm place for a few sec- 
onds. The samples are again weighed 
together and the number of grams lost 
is divided by the number of samples 
taken. Each gram corresponds to one 
ounce of coating per square foot. 

A small section of the galvanized wire 
should be stripped in hydrochloric acid 


containing antimony — chloride. The 
diameter of the black wire should then 
be carefully measured in order to de- 
termine the length of wire, such that 
the number of grams of coating will 
represent the number of ounces per 
square foot of surface. These lengths 
are given in Table I. In the lighter 


wires, however, it will be found con- 
venient to use some fraction of these 
lengths. 

The method of making the test is 
very similar to that outlined for galva- 
nized sheets, except that the wire is 
first cleaned with carbon tetrachloride 
or gasoline and after being carefully 


weighed is placed in a tall glass cylinder 
containing hydrochloric acid, specific 
gravity 1.20, to added 
from two to three cubic centimeters of 


which has been 
antimony-chloride solution of the same 
galvanized 
one-half 


strength as used on sheets. 
The reason for using the 
amount of antimony chloride in the case 
of wire is on account of taking one-half 
the area. As previously stated, the coat- 
ing on galvanized sheets is expressed in 
ounces per square foot, considering one 
1319) 
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Effect of Heat Treatment on Axles 


Interesting Results of an Investigation to Increase the Strength of Axle 
Shafts for Motor Trucks—Effect of Heat Treating 


BY JOHN YOUNGER 











N THE following description of an ratio is about 75 per cent. Therefore 
investigation made to determine the 33 horsepower is transmitted as a maxi- 
cause of failure of an axle shaft mum by the shafts at 27 revolutions per 
of a large motor truck, the methods minute. 
pursued and the remedy adopted may The specifications of the steel were as 
prove of value in future designs of follows : 
similar structures. The result has a CHEMICAL, 
: : 3 Per cent. 
very much wider application than to Cindi. sheet iis acdesi seve 0.20 
ucks, and is testimony to the Chromium about ............- 1.50 
song ps a : “e r ‘ Manganese about ............. 0.30 
value of heat-treated steels. Neciel -OUOGP ... sss vcudovvesive 4.00 
= ¢ f i ae a  e. UMe e 0.20 
The design of the shaft and adjacent Phas. and eniohes. Gili ooo. 004 
arts is shown in Fig. 2. The flutes or ; 
align ° z PHYSICAL. 
splines at the ends are slightly loose Pounds per 
° . ° ‘ h. 
so that it is under no constraint except cee equate em 
me : 3 “I Rees, GOR Fvccccecadcekioan 90,000 
to move in a rotary path and is in- Maximum strength .......... 105,000 
tended to be subject to pure torsional Per cent. 








Reduction im af€B......5.0isecess 66 
fiects. The shaft is shown in Fig, 3, FG: 1-CHARACTERISTIC FRACTURE, BICRGNNGM ic sic epadscenceateucss 25 
gees 1 . Oe ee SHAFT TURNED DOWN 
It was made from a 2%-inch chrome 
nickel bar, turned all over to 2.1235-inch 


stresses, with no complicating bending 


The shafts broke in service as shown 
; in Figs. 1, 4, 5 and 6. 
upon which all calculations must be In common with usual road vehicle 

‘ based are; motor develop - _ . . : 

The particulars of the motor truck “~~ — natohintedy mi oon practice, a differential gear is fitted, 
seme power at 1,000 revolutions per minute the power transmitted by each shaft at 
PE 3a poomgae _— Pag oe peeing ot ae under average conditions, transmission ach wheel being only half the total, 
American »oci Oo anica . . vt. 4 lod ss . : * 

June 22-25. reduction - 3.77 to 1, worm gear re- The shaft shown in Fig. 3, therefore, 
duction is 9.75 to 1, total reduction, 36.8 
to l. 

Tests have shown that the efficiency 
| of the transmitting mechanism between 
motor and axle shafts on this gear 


—- 
eons, | 
} . 
[ ; 


diameter. 
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FIG. 2—DIAGRAMMATIC DESIGN OF TRUCK REAR AXLE SHOWING LOCATION OF SHAFT 
FIG. 3—THE ORIGINAL SHAFT 
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FIG. 4—EFFECT OF SPLINE 


is under maximum pure torsional stress 
the 16% horse- 


power at 27 


due to transmission of 


revolutions per minute. 


Effective Diameter of Shaft 


The next question was to determine 
the effective diameter on which to base 
calculations of _ stress. The large 
diameter of 2% inches would not be 
accurate as the flutes at the ends 


weaken the shaft to a considerable ex- 


This fact is obvious from Figs. 1, 


tent. 

4, 5 and 6, where the lines of cleavage 
are clearly seen to start from the cor- 
ner of the spline. Although a_ sharp 


source ot 


corner is a very dangerous 

weakness, it was impossible to get a 
radius of more than 0.02 inch at the 
fillet without reducing the area of bear- 
ing surface. Key seats or splines are 
always weakening elements, but it is 
impossible to do without them. C. E. 
Larard, member of the Institution of 
Mechanical Engineers, London, read a 
paper in 1911 before the Institute of 
Automobile Engineers on “Strength of 
Castellated or Splined Shafts,” the re- 


sults of his investigations being shown 


in the accompanying table. 


In the table, the diameters of the 
plain shafts were the same as_ the 
diameters of the splined shafts at the 
bottom of the key-ways. The limit of 


elasticity and the torque at fracture for 
shown to be 
the plain. 


to produce 


the pieces are 


than 


splined 


slightly greater for 


However, in work required 


FIG, 


fracture, it is shown’ that more energy 
is required to break the plain shaft than 
the splined. Mr. Larard points out this 
difference, but does not account for it. 
It would certainly seem as if the pro- 
jections should give added strength to 
the shaft; but in the ultimate, their 
presence seems to hasten its downfall. 

















CHARACTERISTIC FRACTURES 
PARALLEL SHAFT 


FIG. 6 


This is borne out by the appearance of 
the fractures in Figs. 4, 5 and 6. 

It would that while the splines 
add a slight extra strength to the 
shaft under static conditions, they sub- 


seem 


tract from it under dynamic conditions 
where fatigue is likely to result. Tak- 
ing the energy required to fracture as 
shown in the table, the plain shaft could 


5—CHARACTERISTIC 


FRACTURE 


be considered 30 to 60 per cent stronger 


than a shaft with splines added. The 
immediate conclusion therefore would 
be that calculations for strength 


should be based at most on the diame- 
ter at the bottom of the splines. 

In order to test the 
conclusion in practical fashion, a truck 
was loaded up to full five tons capacity. 
Its then anchored 
somewhat in a which allowed 
about 6 feet of travel, as shown in Fig. 
7. A driver then made the truck surge 
the extent of the alterna- 
tions being measured. The aim was to 
the 

of 


value of this 


rear wheels were 


cradle, 


too and fro, 
give the maximum stress on axles 
by obtaining the full force the 
motor as well as the rotational energy 
of the flywheel acting against the 
inertia of the truck. One shaft was 
left parallel in its length, the other was 
turned down in the center. The former 
broke first and the latter some little 
time after, 5,141 blows being necessary. 
The total 
700 degrees, 
first 


second exceeded 
the twist in the 
was through exceedingly short 
length; all being concentrated the 
end of the splines, Fig. 5. In Fig. 8 is 


twist in ‘the 
whereas 
an 
near 


shown the beginning of the planes of 
cleavage. 

From this test it is evident that the 
diameter at the bottom of the splines 
should be taken in calculations for 
strength. Accordingly, the design was 


changed to that shown in Fig. 9, in 


which the diameter at the bottom of the 











a a 2 a ® 
Strength of Splined Shafts 
Form of Diam- Particu Modulus Elastic Work to produce Angle 
specimen eter of lars of x of = resilience to fracture in : of 
speci- key > rigidity “ limit of & inch-tons oe? torsion 
men way >e & S elasticity in y F o§ 
sa “3 3 inch-pound: iS ries e a x 
2 oO hy o,, oo uo = £ o'a » to = 
2.8 Be Ss es Es 7; = Se &&s be ons 
re 9 <.Y oc “5 is $ % Sv E= 5 L 
» =P -s. 98 <3 ee ee Cee ees ee | er r,t a 
= | ee oS vs as = sp 38 eg &.5 = = 68 = C 
3 Sh S&S oe eo oF vir es «Uf Se Se 25 gS § = ‘<2 a - 
5 $2 = $8 8 88 83 ss be ye & of = - SO 3S & : 
a a 2 ee ~ a G A Ay A, a ts A, re ~ Ra & < 
in, Em. dm. Ian. Tn. Deg. Deg. D.M 
Castellated 2% 2 ce eee BRO 3s oe ce -»» 2.144 5.266 1.251 135,000 457.16 57.14 13.58 24,300 545 68.1 33 57 
Plain 2 . .. 14,800 40,000 11.68 K 10® 5,215 ..... 5.970 1.9 90,800 438.6 54.83 17.44 25,890 740 92.5 41 29 
Castellated 15%4 18364 we fe 7,400 17,420 ......... ..... 1.623 3.429 1.484 57,700 257.0 32.12 13.89 20,980 708 885 3417 
Plain 133%4 . - «+ 6,400 13,720 12.01 K 10° 5,380 ..... 3.256 1.804 41,600 281.5 35.19 19.51 24,200 1,034 129.25 30 20 
Castellated 15 13% 44 % 4,430 9,166 ......... wee. 1.382 2.334 1.283 38,000 161.7 20.21 11.10 20.490 690 86.25 39 16 
Plain 144... 2. 0. «63,850 98,387 11.79 X 10° 5,265 ..... 3.049 2.127 28,100 195.6 24.45 17.07 17,960 1,040 130.0 33 9 
Castellated 1% 1 “4% % 2,750 BE, cced wales 1.070 2.498 2.39 16,550 101.1 12.64 12.11 11,330 999 124.9 36 17 
Plain 1 2,680 2,568 11.47 K 10% 5,120 3.048 3.812 11,700 122.6 15.32 19.16 11,260 1,563 195.4 30 9 
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splines is 1.75-inch. The shaft formula 
gives: 
Maximum stress’ per 

321,000 h. p. 

nd° 
— 36,500 pounds per square inch, approx. 
This gives a factor of safety of 2.5 
based on the elastic limit, or 2.9 based 
on maximum tensile strength. 

This particular design of truck has 
a powerful brake located near the 
transmission, so that all the braking 
effort is transmitted by the rear axle 
shaft to the wheels. It is safe to 


square inch 


assume a maximum load on each rear 
wheel of 8,000 pounds and a coefficient 
of adhesion of the rubber tire to the 
road, of 0.6. The diameter of the 
wheels is 40 inches, so that torque on 
shaft is 96,000 inch-pounds. It is 
probable that this torque is not obtained 
owing to the elastic rubber tires absorb- 
ing part of this blow. Assuming that 
it were obtained, there would be a 
maximum stress of 93,000 pounds per 
square inch set up in the axle from the 
formula 

mfr* 

Twisting moment or torque —=—— 

2 
The above loads are not normal work- 
ing loads, but are the maximum that 
can be expected. 

It is obvious, therefore, that the 
shafts which have broken may have 
been considerably overstressed, although 
a large number of these actually ran 
30,000 to 40,000 miles before breaking. 
For this reason, it was felt that a com- 
paratively small increase in strength 
might be sufficient to prevent such 
breakages and experiments were made 
to determine the governing factors. The 
necessity for this was that it was almost 
impossible to increase 
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what it was before, Fig. 10. In addition 
to the gain in strength by this change, 
the diameter of the shaft at the bot- 
tom of the splines can be increased by 
the height of one spline, while the out- 
side diameter is kept the same. 

It was felt that as the strength should 
be calculated from the diameter at the 
bottom of the splines, it would be 
advisable to turn down the shaft in the 
middle and so reap the advantage of 








FIG. 7—CRADLE IN WHICH TRUCK 
WAS TESTED 


having it uniformly strong throughout 
its length, and avoid trouble due to 
sudden changes in _ torque - resisting 
values. 

This gave the shaft shown in Fig, 11, 
in which 12 splines were used, with the 
effective diameter increased from 1.75- 
inch to 1.8965-inch. This was an in- 

1.93 6.86 
crease in’ strength of —— = — = 

1.753 5.36 
28 per cent, approximately. 

The body of the shaft was ground 
and polished to avoid all scratches. It 
was found from examination of frac- 
tures that the slightest flaw was enough 
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road, was directly attributed to the 
presence of serrations or score marks 
on the surface of the axle. Their 
presence caused the axle to fail grad- 
ually under the influence of the dynamic 
stress to which it was subject. A full 
report of this was given in The Iron 
Trade Review, March 20, 1915, and is 
very interesting reading. 

The designer naturally looks first to 
the manufacturing end as the cause of 
his troubles and one of the first inves- 
tigations was to make sure that the 
axle was subjected to pure torque and 
not a combined bending and _ twisting 
stress. Six complete axles, some of 
which had run up large mileage with 
no fracture, while the remainder had 
fractured early, were inspected in detail. 
No difference was found, the only 
errors present being those that fell 
within what could only be considered as 
limits of tolerance. This disposed 
effectually of improvement being 
effected in the machining process. Un- 
fortunately the improved shaft, while 
somewhat stronger and of longer life, 
also broke down in the long run, and 
further improvement was desired. 

This left only the material question 
to be studied. The impression had been 
that the best material available was be- 
ing used and certainly the physical 
tests indicate a high grade of alloy 
steel. It has been noticed, however, 
that the energy required to fracture 
a piece of ordinary soft mild steel was 
practically the same as that required 
to fracture an exactly similar piece of 
high-grade alloy steel. 

Mr. Larard in his paper also noted 
this fact, finding that the work required 
to twist 3 per cent nickel steel shafts, 
oil hardened, was about the same as 
that required with soft carbon-steel 

shafts. Several tests 





the diameter of the 
shafts, which was, of 
course, the obvious step 
to take. A study of the 
results of Mr. Larad’s 
paper, and of the frac- 
tures shown in Figs. 2 
4, 5 and 6, showed that 
large splines were a 
very grave source of 
weakness. If each spline 








have shown that a 
soft steel bar requires 
more energy to break 
it than does a hardened 
bar. The question, 
therefore, at once sug- 
gested itself: Should 
the shaft be of a softer 
steel capable of twist- 
ing more under a sud- 
denly applied load, and 








is considered as a small 
cantilever of breadth 2b 
jutting out from the 
shaft, with a load of 2W upon it, the 
bending moment at the juntion will be 
2Wb. If double the number of splines are 
taken, but the same total bearing area 
retained, each spline will have half its 
former breadth and carry half its for- 
mer load. The bending moment will 
W b 
then be ——, or only one-fourth of 


2 


FIG. 8—LINES SHOWING PLANES OF CLEAVAGE IN 


ABOUT TO BREAK 


to start a breakdown. Particular atten- 
tion was given to the junction of the 
main body of the shaft with the parts 
of larger diameter used for the splines, 
to avoid grooving of the filleting tool. 
It is interesting to note in this con- 
nection that the cause of failure of an 
axle shaft om a locomotive tender on 
Sept. 19, 1914, involving the wreck of 
a passenger train on the B. & O. rail- 


afterwards returning to 
normal conditions; or 
should it be of a very 
much harder steel, which would be 
more rigid and not deflect so much, 
but which would require a greater load to 
break? 

A careful examination of printed 
matter shed no light on the subject. 
Engineers habitually specified maximum 
elongation and reduction of area, with 
the idea that they were getting great 
toughness. A large number of tests of 


A SHAFT 
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pieces under fatigue seemed to give all PHYSICAL ee and air hardening steels were tried out 
. e . . : .b. per sq. in, Hi s 
kinds of results; and after witnessing Elastic limit .... 175,000 and so far all have been standing up 
many tests the conclusion was reached Tensile strength — to service. 
J er cent. ' . ‘ 
that the probable reason for such Elongation per cent in 2 inches.. 14 it was thus definitely established that 
variation was, that the elastic limit meduction Of afea..........- 8 under pure torsional conditions the 
was not what it seemed, but very much These experiments proved so _ satis- strength of a shaft is increased by in- 
lower, and that steels stressed just factory that in September, 1913, a num-_ creasing its elastic limit by heat treat- 
over the real elastic limit behaved dif- ber of these heat-treated shafts were ment. 
ferently from those that had not been’ sent out to replace others. None of It would naturally follow, therefore, 
stressed to this point. By far the these nor the original experimental that similar results could be expected 
greater number of tests of steel have shafts have broken. from other components under’ tensile 
been made to see how they will break, The shafts are machined from hot- or shear stress, and accordingly greater 
and very few as to how they will not rolled bars already heat-treated to show attention has been paid to heat treat- 
break. an elastic limit of about 100,000 pounds. ing. The elastic limit has been raised 
It was reasoned therefore that if the They are then heated in a gas furnace in many pieces with corresponding ad- 
elastic limit could be raised materially, to a temperature of between 1,450 and vantage and in addition as a_ special 
the shafts would stand up better. Ex- 1,500 degrees Fahr., and quenched in measure of precaution each important 
periments made with small heat-treated oil. This double treatment insures the structural forging or bar is submitted 
specimens, which could be bent by hand, grain being properly refined. They are to test on either the scleroscope or the 
indicated that this was on the right then reheated to a little over 700 de-  Brinell machine to insure that the 
FILLETS MUST BE SMOOTH AMO 
Vi SUPFACE MUST HAVE m0 
SHARP TOOL MAPKS 
{~~ — ~~~ ===) 
= 
wan 
{----_- + 
——— +“§__—____— - 
Iic. 9 
w 
STEEL NO- 
HEAT TREATMENT NO. 
DATE SHIPPED 
bn SEnO INFORMATION TOGETHER WITH NO. AND 
a MAGE OF TRUCK TO FACTORY SERVICE DEPT. WHEN AXLE 
1S INSTALLED ANO ALSO IN CASE AXLE SAEAKS 
. DO NOT DETACH THIS LABEL { 
i 
Fia. 12 
Fig. 10 
ALL FILLETS MUST BE SMOOTH AND 
/TuRMED SURFACE MUST HAVE M0 
ri SHARP TOOL MARKS 
= = —_—_- > ——<— 
— 
S osiadiieichees | 
- a0j--—----- - fe ~ 
Fic. 11 
FIG. 9—SECOND DESIGN OF SHAFT 
FIG. 10—EFFECT OF DOUBLING SPLINES AROUND FIG. 12—LABEL ATTACHED TO EACH HEAT TREATED SHAFT 
THE CIRCUMFERENCE 
FIG. 11—FINAL FORM OF NEW SHAFT 
path and accordingly, after some ex- grees Fahr., and allowed to cool slowly piece has been properly treated. Both 


periments, two shafts were heat-treated 
175,000 limit and 


tested on a truck in very severe service. 


to pounds _ elastic 
These stood up. 


Further tests showed 
of increasing the carbon content some- 
what, and several made to 


the new specifications and sent out on 


the desirability 


shafts were 


hard service with excellent results. The 
material was a domestic steel of the 
following characteristics : 
CHEMICAL 
Per cent. 
Carbon about ....... 0.30 
Manganese 0.50 
ee eee 1.50 
SE an Cel Gd oso ss Kew keane 3.50 








in air. Some trouble was experienced 
at first with warping, but slight experi- 
menting showed they could readily 
straightened when hot, under a press. 
Each individual shaft is then put under 
the Brinell hardness machine, and_ its 
Brinell number read at the ends and the 


This should be 402 


be 


middle of the bar. 


to 444. It is then wrapped around with 
a metal tag, Fig. 12, used with the idea 
of getting reliable results on the dif- 
ferent steels tried out inthe search for a 
suitable material. In this connection 
it is interesting to note that 5 per cent 
nickel steels, chrome vanadium = steels, 


these machines give very reliable read- 
directly compared 
By their use a 


ings which can _ be 
with the limit. 
number of forgings apparently all right, 


but actually either too hard or too soft, 


elastic 


have been detected. 
As regards the economic aspect of the 


use of heat-treated steels, it is found 
that this process costs between 2 and 


2% cents per pound and as the strength 
can in many cases be nearly doubled it 
clearly effects a Alloy 
steels, properly heat treated, are indis- 
pensable for motor truck work, as their 
capacity to resist fatigue is very great. 


large saving. 

















How Humidity Affects Leather Belt 


Details of Experiments Made on the Action of Leather Belts During 
Changes in Relative Humidity—Results Obtained 


BY WILLIAM W. BIRD AND FRANCIS W. ROYS 


T IS A recognized fact that the 
] weather has a more or less notice- 

able effect on leather belts. In ex- 
perimental work it has often been found 
impossible to duplicate results when test- 
In 
practice, those who are famaliar with 
the behavior of leather belts have noticed 
a difference in the action of belts from 
day to day, under varying conditions of 
the weather. However, when the gener- 
ally accepted rules for belting are con- 
found that 


ing the same belt on different days. 


will be the discus- 
the 
entirely 
Of 


weather 


sulted, it 
of 


been 


weather 
left 
the 


sion 
has 
once. 


out for 


several con- 


ditions which can be 


noted readily, it was 
thought that the varia- 
tion of the relative 
humidity of the 


would 


at- 
mosphere offer 
the most 
field and therefore the 


effect of this variation 


promising 


was chosenas the sub- 
ject of a special inves- 
tigation. 
After 
months of preliminary 


several 


work, with uncertain 


conclusions and very 


discouraging prospects, 
it was decided that, if 
definite 


anything was 


to result from the ex- 


periments, the effect 

of many of the vari- FIG. 
ables would have to 

be eliminated by keeping most of the 
conditions constant. 

The most noticeable effect of an 
increase in the humidity was found to 
be the lengthening of the belt. If the 
distance between the pulley centers 
remained constant, this lengthening of 


the belt would decrease the sum of the 
tensions. On the other hand, the sum 
of the tensions could be maintained by 
varying the center distance as the humid- 
ity was changed. Thus the field being 
narrowed to these limited conditions of 
constant initial length, width, thickness 
and speed of the belt; diameters of the 
transmitted, and 
car- 


horsepower 
temperature, the 
ried out to determine: 


pulleys ; 


investigation was 


Presented at 
American 


June 22-25 


the Buffalo —. 


of the 
Society of Mechanical Engineers, 


1 


First—The effect produced on the 
center distance by varying the sum of 
the tensions, the relative humidity re- 
maining constant. 

Second—The effect of the relative 
humidity on the center distance, the 
sum of the tensions remaining constant. 

Third—The effect of the relative hu- 
midity on the sum of the tensions, the 
center distance remaining constant. 

A general layout of the apparatus 
used in these experiments, which were 
conducted at the Worcester Polytechnic 
Institute, is shown in Fig. 1. The shaft 
used carries a pulley on one end and an 





GENERAL LAYOUT OF TESTING 


Alden dynamometer on the other and is 
mounted on a carriage which is free to 
move in a horizontal direction at right 
angles to the shaft. On the same leve! 
with this shaft and parallel to it, 


is a jack shaft driven at constant speed. 


first 


This jack shaft has a pulley on one end 
the same size as the pulley on the dyna- 


mometer shaft and the belt under test 
runs over these two pulleys. The Alden 
dynamometer furnishes the load which 


; equivalent to T Tz or the difference 
the of the tight and 

the platform 
of the belt 
as shown in the illustration. 


between tensions 
slack sides 
weighs the 
or 7; + 7:3, 


In order to measure all of the power 


and scale 


sum tensions 


transmitted by the belt, the shaft bear- 


ings were so designed that they formed 
a part of the dynamometer. Fig. 4 
shows this arrangement in more detail. 
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APPARATUS 


The bearings consist of pairs of ball 
bearings in which the shaft turns. The 
ball bearings are carried in a housing 
which is free to turn inside of a pair 
of standard roller bearings. Thus what 
little friction there may be in the ball 
bearings will tend to turn the housing 
which is attached to the dynamometer 
casing and thereby becomes a part of 
it. 

In the rear of the room, Fig. 1, is 
a Sturtevant heater and blower, the 
heater to keep the temperature under 
control and the blower 
to circulate the air in 
the room. A live 
steam jet of 
the heater and a 
humidifier hung from 
overhead 
were used for humid- 
ity control. The 
of the humidifier had 
to be discontinued be- 
cause it was found to 
give instead 
true humidity and con- 
sistent results could 
not be obtained while 
with the steam jet it 


inside 


an bea‘n 


use 


fog of 


was possible to dupli- 
results at any 
time. The degree if 
relative humidity was 
measured by a precis- 
ion hygrometer of the 
type, a wet and 
dry bulb thermometer 
and a sling psychrom- 
eter, a modification of 
the pattern developed by the U. S. 
weather bureau, the last method giving 


cate 


hair 


very satisfactory results. 

The belt used in this investigation 
was four-inch, single, oak tanned leather. 
The pulleys were a pair of cast iron 
crown face pulleys, 24 inches in diameter 
with a 6-inch face. The initial length 
of the belt was such that the center 
distance at 20 per cent humidity, 7: + 
feet, 
the belt 


T: equalling 320 pounds, was 9 
6 9/16 inches. This makes 


approximately 25% feet long. 


Standard conditions were assumed to 
be 7: = 240 or 60 pounds per inch of 
width, and 7: / Tz = 3, where 7:1 = the 
tension in the tight side of the belt and 
Tz the tension in the slack side. This 
gives 7:1 — Ts = 160 pounds and as 
the belt speed remained constant at 


about 1,900 feet per minute, the horse- 
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power was approximately 9.21 at all 2 were taken. After these curves were be seen were a very good check on the 
times. This condition will give between drawn, experiments were performed and _ calculations. 
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The three black spots in- 
dicated on the surface of 
Fig. 10 all occur at 7* + T° 
= 320 pounds. Now sstart- 
ing at any one of these points 
and keening the center dis- 
tance constant, take the 
course indicated by the line 


along which the printing oc- 


curs. This line is seen to 
cross the lines of constant 
tension, the tension increas- 


ing as the relative hunzidit 


decreases, or vice versa. 
The surface shown in Fiz. 
10 might well be called the 


characteristic of this belt, and 
it indicates in a general way 
what might be expected from 

































































































































































are shown for three different similar belts. Leather itself 
values of 7* + T° in Fig. 9. will vary; the tanning is dif- 
The results of these two sets we Sees ferent; the quantity and 
of experiments were investi- FIG. 4—DETAIL VIEW OF DYNAMOMETER quality of belt dressing is 
‘gated and plotted as a sur- seldom twice the same. All of 
face as shown in Fig. 10. From the circles shown in Fig. 2 indicate the the factors being more or less unknown, 
Fig. 10 the data for the curves of Fig. results obtained. These results, as will it will be impossible to make definite 
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prediction in reference to other belts. 
However, in a general way, it may be 
stated that the effect of a change in 
relative humidity is greater at high 
humidities than at low, that the effect 
is shown more rapidly in a single than 
in a double belt, and that increasing the 
humidity shows immediate results while 
a decrease in humidity takes some little 
time to be effective. 

If a belt be set up at 20 per cent 
humidity under standard conditions, the 
load remaining constant, and the center 
distance being fixed, an increase in the 
humidity will decrease the sum of the 


tensions, while the difference of the 
tensions will remain the same since 
the load is constant. Therefore, the 
ratio of the tensions or 7;/ 7: will in- 


crease with the humidity, and at about 
90 per cent humidity the belt will be on 
the point of slipping. This variation is 
shown in Fig. 5. The data for the 
curve is taken from Fig. 10. . 

If the belt be set up at 90 per cent 
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ER CONSTANT 
generally occur at temperatures above 
70 degrees it was thought best to extend 
the field of investigation by varying 
the temperature. Accordingly a series 
of experiments was run at 50 degrees 
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exists. The facet that the lines in Fig. 
8 are not parallel would indicate that 
either there is some slight effect due 
to changes in the absolute humidity or, 


what is more probable, that the co- 
efficient of expansion is greater at 90 
degrees than at 20 degrees tempera- 
ture. 


The general conclusions are: 
First—lIf a belt be set up at low 
relative humidity, slipping will probably 
occur if the relative humidity increases 
to any great extent, especially if accom- 
panied by a rise in temperature. 
Second—If a belt be set up at high 
relative humidity, excessive pressure on 
the bearings and stretching of the belt 
will result from a decided decrease in 
relative humidity, especially if accom- 
panied by a fall in temperature. 
Third—If a belt be set up ata medium 
relative humidity, the tensions will not 
be excessive at lower relative humidi- 
ties, nor will there be any great danger 
of slipping at high relative humidities 

















































































































































































































relative humidity under standard condi- temperature with the relative humidity unless accompanied by excessive tem- 
tions, a decrease in humidity will in- varying from 20 to 90 per cent and _ perature changes. In other words, the 
crease the sum of the ten- factor of safety in the 
sions, provided the distance ordinary belt rules is suf- 
between centers remains 100 | ot = ficient to take care of the 
constant. This will result 1m = cour saat effect of changes in the 
an excessive pressure on the |'E 89 | yy oo = na relative humidity if the 
bearings at low humidity [= Pale A 36 4g | set up be made at a me- 
and also tend to stretch the 60 i | AL we 90) dium per cent of relative 
belt beyond the elastic limit. |3 oe 2s ae humidity. 
This is shown in Fig. 6 © 40 | ae | P Saal + Fourth—lf .a belt be set 
which is in reality a section E we es 4"Single Belt: up at any relative humid- 
of the surface in Fig. 10. |Z 20 at Bah Wael Ad, Constant. ity with a spring or grav- 
: © ¢ 2 | Horse-Fower Constant. : : 
If the standard set up be a 2 > oan | | | i ity tightener, a load 50 
made at 55 per cent relative 0 ao i = — per cent greater than the 
humidity, which is some- 36% 65 6% 6% 97 7% standard can be _ trans- 
where near the normal, any Center Distance. mitted at either high or 
possible increase in rela- Ps Ee ; ROM Ses tk ae Wa E low humidity without en- 
tive humidity will not pro- — cob aatee cede can Geet Betters «A —n countering any danger of 
duce an excessive ratio TEMPERATURES stretching the belt, of 
of tensions, and any pos- slipping or of any exces- 
sible decrease in relative humidity another series at 90 degrees tempera- sive pressure on the bearings. 
will not cause an undue sum of ten- ture, 7: + 7: and horsepower being 
sions. Both of these relations are constant for all of these tests. os Sen Retive Humiity 
shown in Fig. 3. These results are shown in Fig. 8, aS 9 0 
As the higher relative humidities which also has the corresponding re- 
sults at 70 degrees from _ previous 
120 | —— experiments. This would indicate that 
™ rae = a - — peepee -” wal temperature ol 
> Leather Bult increases, the relative humidity remain- >f 
3 (Single) ing constant; that the amount of this Fr 
: fx ie eli lengthening of the belt is somewhat sh 
> 60 = ss greater at high relative humidities than g 
2 De at low relative humidities; and _ that ” 
© 40 - | the lengthening of the belt due to an 8 
S + increase in the relative humidity is R 
& 20-+—+ ~ greater at temperatures higher than 70 § 
ao degrees and less for temperatures 
9°5 9'6° under 70 degrees. 
Caer It would appear from these experi- 
ments that the lengthening of the belt 
FIG. 9-RELATION BETWEEN PERCENT which takes place when the humidity FIG. 10--BELT PERFORMANCE SUR 
RELATIVE HUMIDITY AND CENTER tas -— : . f FACE SHOWING RELATION BE 
DISTANCE AT THREE CONDI. increases, 1s very nearly proportional TWEEN CENTER DISTANCE, SUM 
rIONS OF T; + T,, HORSE- to the relative humidity while no OF TENSIONS AND PER CENT 
POWER CONSTANT definite relation to absolute humidity , RELATIVE HUMIDITY 
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Making Money 





rom Furnace Slag 


Description of a New Method of Handling and Marketing Blast Furnace 
Slag Using Twin Beds and a Patented Chain System 


ROM the earliest beginnings of 

the manufacture of pig iron, the 

handling and disposal of the 
slag has been a serious problem. At 
many older plants there are huge 
banks of slag, like mountains of vol- 
canic matter, which are now being 
dug up and crushed and sold for 
many purposes. In early days slag 
was handled in two ways. 

At some plants it was run from 
the furnace into side or end dump 
ladle cars, or was tapped into cars 
with sloping sides, from which it was 


used in constructing fills or as_ bal- 
last. 

The most radical early improve- 
ment in handling slag resulted from 
the wonderful mechanical develop- 
ment of quick-dumping ladles of large 
capacity running on standard gage 
tracks, but where land was too costly 
for dumps and the railroads would 
take the slag, the granulating pit final- 
ly came into use. In this case the 
molten slag is run into a pit of water, 
and frequently, also, the stream of 
slag is flushed by a heavy stream of 


furnace and allowed to cool in slabs 
40 feet long and 8 feet wide, usually 
4 to 6 inches thick. A plow, pulled 
by chains, slid the slab off the bed, 
where rotating hammers broke it into 
small pieces, discharging it onto a 
car. This worked well for a number 
of years. 
The Croxton Method 


A new method recently has been 
developed, called the Croxton patent- 
ed chain system, controlled by D. T. 
Croxton, Rockefeller building, Cleve- 




















FIG. 1—RIPPING UP SLAG BED WITH CHAIN SUS- 
PENDED FROM HOOK OF TRAVELING CRANE 


discharged by opening a hole in the 
side and draining out the liquid slag, 
afterward lifting the sides with a 
crane and tilting the bottom so the 
sculls would slide off. These cars, 
together with the side and end dump- 
ing ladles, were small, costly to op- 
erate and maintain, and often ran on 
narrow gage tracks. 


Slag Led into Runners 


The other method was to lead the 
slag into long parallel runners made 
by dragging a long-handled_ shovel 
backwards through the sand. When 
cooled, these runners, which were 
sometimes nearly 100 feet in length, 
were broken by pulling up with iron 
hooks and the pieces were forked into 
cars, and given to railroads to be 


water flowing in the same direction. 
The slag boils up into a light, fluffy 
mass and often separates as a very 
light sand, called granulated slag. 
With the railroads, who have been 
taking and dumping enormous quan- 
tities of this material, beginning to 
demand as high as 30 cents a ton for 
such wastage, this method loses _ its 
advantages and becomes a disadvan- 
tage, unless the granulated slag is 
used for the manufacture of Portland 
cement. In many localities this lat- 
ter solution of the problem is im 
practicable. 

Some years ago a plant was de- 
veloped consisting of a set of beds, 
located high enough to discharge di- 
rectly onto a railroad car. The slag 
was run into these beds from the 
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FIG. 2—TRANSFERRING BROKEN SLAG TO CARS 
WITH GRAB BUCKET 


land. Under this plan twin slag beds, 
30 x 40 feet or more in area, are pro- 
vided. Across the bottom of one bed 
heavy chains are laid in parallel lines, 
about 30 inches apart, with the ends 
extending up out of the bed. At the 
convenience of the furnace operator, 
or as made, the slag is run over the 
chains, tending to level itself, and 
forming layers of varying thickness, 
depending on the quantity of the slag 
in each run and the size desired for 
the market. At the end of 24 hours 
or more one bed will be full, from 
30 to 40 inches thick, in 2-inch or 
3-inch layers. The crane which moves 
over the beds pulls out the chains, 
ripping them up through the slag, 
thereby breaking it up like ordinary 
soft coal, with very few large lumps. 
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The chains then are laid on the bot- 
tom of the other bed, into which 
slag is run for the next 24 hours, 
while a grab bucket on the crane digs 
out the broken slag in bed No. 1 and 
conveys it to a car or puts it directly 
into a crusher, where it is crushed, 
screened and delivered to bins, prop- 
erly sized for the market. 

But little labor is required, as even 
our large furnaces produce little more 
than 200 tons of slag, per day, and 
a 2-ton bucket making one trip per 
minute requires only 100 minutes, or 
one hour and 40 minutes, to load 24- 
hours’ product onto a car. There is 
a minimum of steam and dirt flying 
around the plant; a large reduction 
in railroad switching cost in slag 
handling is claimed, and also, in al- 
most any locality, the slag is market- 
able. It is said 
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covering the states of New Mexico, 
Colorado, Wyoming and the western 
portion of Nebraska. Mr. Battles’ 
headquarters will be at 326 First 
National Bank building, Denver. 


Large Pump Contract 


The contract for a complete pumping 
plant for dry dock No. 1, Balboa, Pan- 
ama, has been awarded to Henry R. 
Worthington, New York City. The 
plant comprises four main pumps, two 
drainage pumps and one bilge pump. 
Delivery must be made in 210 days. 

The four main pumping units are 
identical in all parts. Each consists of 
a 54-inch centrifugal pump, with a mini- 
mum capacity of 11,000 cubic feet of 
sea water per minute, against varying 
static heads ranging from zero to 48 
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self-contained centrifugal type, having 
4-inch suction and 3-inch discharge, with 
a capacity of 25 cubic feet of sea water 
per minute against any stage of the 
tide. The unit is directly connected to 
a 10-horsepower motor operating at 
1,500 revolutions per minute. The mo- 
tor is provided with both hand and auto- 
matic control. The overall efficiency for 
this unit is guaranteed to be not less 
than 32 per cent. 

The contract further includes all of 
the hand and power operated gate valves 
as well as the automatic check valves. 
For operating the gate and sluice valves 
by power, a hydraulic pressure system 
is provided. This consists of a weighted 
accumulator and the necessary pressure 
pumps in duplicate. All power operated 
valves are controlled from a control 
board. 





that in these days 
of concrete con- 
struction and 
road building, a 
furnace located in 
reasonably well 
populated district 
can make from 
$10,000 to $30,000 
per year from 
its slag. It is 
now accepted as 
an. aggregate for 
concrete by most 
engineers and in 
city building codes. 

The value of 
slag in road 
building, drive- 
ways, macadamiz- 
im, railroad 
work, etc., is well 
established. Coun- 
try roads of con- 
crete are now 
being constructed 
and slag concrete 
is a favored material. Where a brick 
surface is desired, some engineers are 
using 10 per cent of slag concrete 
for the foundation. In fire-proofing 
floors, etc., slag sand or screenings 
and slag concrete are also of value. 
Slag is also used as a roofing gravel, 
and for many other purposes. 

With a proper plant for crushing, 
screening and sizing, combined with 
the Croxton chain system and ham- 
mer mills, slag in all sizes, including 
sand or powder for cement-making, 
can be produced at a low cost. It is 
also said that 2.5 per cent iron can 
be recovered by passing this material 
over a magnetic separator after it is 
crushed. 

Joseph Battles has been appointed dis- 
trict sales manager for the Terry 
Steam Turbine Co., Hartford, Conn., 


FIG. 3—CRANE LAYING CHAINS IN SLAG 





- 


feet, and operating at 250 revolutions 
per minute. Each unit is directly con- 
nected to a 1,000 horsepower squirrel 
cage, induction type motor. 

The average overall efficiency, or the 
ratio of the pump input to the work 
done by each unit in pumping against 
the total heads encountered, is guaran- 
teed to be not less than 64.5 per cent. 

The two drainage pump units are 
likewise identical in all parts. Each 
consists of a 20-inch centrifugal pump 
with a minimum capacity of 1,200 cubic 
feet of sea water per minute, against 
the range of heads encountered, and 
operating at a speed of 750 revolutions 
per minute. Each unit is driven by a 
200 horsepower motor, provided with 
automatic control. The average overall 
efficiency for each unit is guaranteed to 
be not less than 64 per cent. 

The bilge pump unit is of the vertical 


Galvanizing 
Standards 


(Continued from 
page 1310) 


side only, when 
in reality this 
amount of coat- 
ing represents 2 
square feet of 
surface. After 
immersing the 
entire length of 
wire for one min- 
ute it will be 
found convenient 
to pour the acid 
solution into an- 
other tall cylinder 
in order to facili- 
tate removing the 
wire. The wire is 
then scrubbed un- 
der running water, 
wiped, thoroughly 





BED dried in a warm 


place for a few 
seconds and again weighed. Each gram 
lost corresponds to one ounce of coat- 
ing per square foot. For direct com- 
parison with the weight of coating as 
expressed on galvanizéd sheets, this 
figure should be doubled. 


The Genera! Electric Co., Schenec- 
tady, N. Y., in a recent bulletin illus- 
trates and describes its line of hand- 
operated starting rheostats and panels 
for direct current motors. These de- 
vices range in capacity from % to 500 
horsepower and are designed for use 
on 115, 230 and 550 volt direct current 
circuits. 


It is the little accidents, day by day, 
that make the fearful total of American 
casualties. It is not the catastrophies 
you read about in the paper. And most 
of these little accidents are avoidable. 
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rogress In Blast Furnace Practice 


Results of an Efficiency Test on Hot Blast Stoves—Use of Hot and Dry 


Blast—-Future Development of Blast Furnaces 


BY A. E. MACCOUN 



































HE ECONOMICAL impor-_ coke, this fact resulting in this loss. decreased, consequently a smaller 
tance of reducing the ores In the lower part of a blast furnace, quantity of blast is required, the 
in a blast furnace, principally carbon is only oxidized to carbon upper part of the furnace is cooler, 
by carbon monoxide (CO), is well inonoxide (CO), which generates 4,375 radiation losses are lessened, and less 
understood by operators, as reduction B. T. U. per pound of carbon, but sensible heat is carried away in the 
effected by carbon at the tuyeres is when complete combustion takes place escaping gases. 
uneconomical, requires a great quan- to carbon dioxide (COz), 14,580 B. T. One of the greatest advantages of 
tity of heat and abstracts this heat UU. are generated. Therefore the heat hot blast consists also in the intense 
from a point in the furnace where it generated by a unit of carbon in heat- local heat produced in the hearth, 
is most needed. This is avoided to ing the blast is 333 per cent as great this intensity controlling to a great 
some degree by proper furnace lines, as that generated by a unit of car- cxtent the rate of heat transfer to 
ood distribution and uniform oper- bon burned in the furnace. the descending materials, and the ef 
ating conditions. Any tendency to : ficiency and speed of the smelting. 
. £ es Advantages oF Hot Blast onaieiiul ' z ; 
consume coke in the upper part of This matter of local heat intensity 1s 
the furnace also should be avoided, The use of hot blast increases the of great interest, as it accounts for 
because less coke will remain for temperature and efficiency of combus- savings due to high blast heats that 
combustion at the tuyeres where the tion near the tuyeres of a blast fur- could not otherwise be explained on 
greatest heat is needed. Soft coke nace, causes the carbon to be quickly the basis of actual heat units added 
or coke dust is more readily affected converted into carbon. monoxide, and to the hearth by the preheated blast. 
by carbon dioxide (COs) than hard localizes the heat of combustion. Heat As a_result of the diminished 
supplied to the furnace by the more amount of fuel required by the use 
Fourth and last installment of a paper read . . : . ‘ . : 
‘tt the New York meeting of the American COmplete burning of carbon outside of high heats, a smaller quantity of 
Iron and Steel Institute, May 28. The author, the hearth in the stove allows the slag is yielded from its ash, less lime- 
A hk Maccoun, is superintendent, Edgar ; ibe : é : ; 
Thomson furnaces, Carneg.e Steel Co. amount of coke charged to be greatly stone is required for fluxing, a fur- 
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nace of a given capacity contains 


more ore and its production is there- 
fore increased. 
the time 


every blast furnace manager is trying 


In this country at present 
to obtain all the advantages possible, 


such as better quality of product, 
lower cost of production anda larger 
tonnage, by the 


but there is a limit as to how far this 


use of high heats, 
can be economically carried out. 

With having 
distribution or badly worn lines it is 
impossible to make use of high heats, 
such as 1,200 or 1,300 degrees Fahr., 


some furnaces bad 


and obtain these greater economies, 
but with good distribution and well 
proportioned furnace lines in good 
condition, these heats can be easily 
carried most of the time and _ the 
economies effected. However, it is 
essential that operating conditions be 


kept as uniform as possible. Any ir- 
volume, 
blast 
fects on the maximum degree of 
subsequently 


regularity in pressure or 


temperature of has decided ef- 
heat 
it is possible to carry 
on any given furnace, and still main- 
tain smooth working. 

One of the 
heats comes from the ability to carry 
The 


more 


savings due to higher 
temperature at 
the 


because of 


more acid slags. 
tuyeres is efficient in 


sulphur, 


the 
removal of and 
the lower coke consumption there is 
less sulphur to remove. The ability 
to run more acid is a great benefit to 
successful blast furnace operation, as 
gradually col- 
scaffolds 


result- 


basic slags lime 
lects on the 


and frequent cleaning-offs and 


with 


bosh, causing 


ing in poor furnace operation. Of 
course, the ability to run on acid 
slags depends to a certain extent on 
the sulphur in the burden and_ the 
cinder volume being carried. 
Volume of Blast Furnace Gas 
There is a definite amount of fuel 


gas passing off from a blast furnace, 
corresponding to its fuel consumption, 
which has a definite fuel value. This 


vaseous fuel has a much greater com- 


than an amount of coal 
containing an equal number of B. T. 
i. as #8 not handling 


expense, 


mercial value 


does require 
and is an ideal fuel for 
hoilers or gas engines. 

On this account, this fuel should be 
hurned very economically in the stoves 
in order to conserve as much as pos- 
left 
For 
this reason, furnace operators are giv- 
the de- 


stove 


sible from the balance of gas 


ever for other useful purposes. 
ing considerable attention to 
7 most economical 


fulfill 


are many 


sign of the 


possible to these conditions. 
There 


such as the two-pass, three-pass and 


types of stoves, 


which give excellent re- 
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sults when well constructed. In re- 
gard to stoves, the problem is to get 
as simple a stove as possible, having 
the required strength, with the great- 
est amount of well arranged heating 
surface, so that all the heat possible 
the 


of the burnt gases through the check- 


will be absorbed from passage 


ers, and this heat readily given up to 


the air during its passage through 
the stove. To better obtain these 
results, the tendency is to decrease 
the size of checker openings, and 
most of the newer stoves have from 
5-inch to 6-inch checker openings in 
place of the customary 9-inch open- 
ings. 

In the design of a _ stove, checker 
walls should be as thin as is consist- 
ent with structural strength, and the 
size of checker openings should be 


as small as operating conditions will 
The the 
brick exposed to the passage of the 


permit. surface of stove 


heated gases is of primary importance 


in a stove, and the thickness of walls 
and size of checker openings should 
be reduced to a minimum, consider- 
ing the structural strength of brick- 
work required in any stove design 
and the ability to clean the checker 


openings. 


Test of Hot Blast Stove 


\ modern blast furnace equipped 
with four well designed stoves, 22 
feet in diameter, 100 feet high and 
having 60,000 square feet of heating 
surface each, should have no trouble 


in running on a straight line heat of 
1.200 degrees Fahr. and_ still have 
plenty of reserve in case it is de- 
manded by the furnace. The average 
stack temperatures from such _ stoves 
should be below 400 degrees Fahr. 
It should not be necessary to install 


five stoves in place of four if washed 
gas is used. 

In an efficiency test on a 100- 
foot hot blast stove, the primary aim 


Ze x 


which to base 


either in 


was to abtain data on 


future con- 


struction or operation, so as to obtain 


limprovements, 


increased heat efficiencies and, if pos- 
sible, a decreased equipment; to ob- 
tain data on the comparative efficiency 


of this type with the older stoves in 
use; and to ascertain accurately the 
quantity of gas being consumed in 
the stoves. The test was run over 
a long period in order to compare 
with former stove tests made on short 
runs. 


The stove is an improved two-pass 


Cowper type. The outside diameter 
of the shell is 22 feet and the height 
over all 100 feet. The gas burner is 
the Spearman type. The hot blast 
nipple and water-cooled hot blast valve 
used were also of standard type and 


1321 


size. The general arrangement of the 
stove is shown in Fig. 5. The com- 


bustion chamber is roughly elliptical 
in shape, 10 feet, 1134 inches on 
the major axis, and 4 feet, 11 inches 
It rises vertically 
to the dome of the stove and has an 
area of approximately 42 square feet. 
The gas enters on the minor axis of 
the combustion chamber, this axis be- 
ing placed radially from the center of 
the The combustion chamber 
is separated from the checker cham- 
her by a 22%-inch fire brick partition, 
which rises 18 inches above tlhe top 
of the checkers to form the bridge- 
wall. 

The checker chamber which fills the 
remaining space the dome is 
filled with 15 x 7% x 3-inch checker 
brick laid as shown in the illustration. 
The provided with three 
standard chimney valves having open- 
ings 20% inches in diameter, two of 
which open directly into the shell, the 
third opening into a cast iron tee. 
The cold blast enters through this tee 
and is supplied by a 2.99-foot inside 
cold blast line. This stove 
is a modern type, its efficiency being 
approximately 60 per cent. The re- 
sults of the test have furnished infor- 
mation that will aid in obtaining stil) 
higher efficiency from hot blast stoves 
in the future. The 
is a great aid in this direction, as it 
was impossible to attempt these im- 


on the minor axis. 


stove. 


below 


stove is 


diameter 


use of clean gas 


provements when dirty gas was being 
used on stoves. 


Description of Apparatus 


erection of the stove, 
drilled through the shell 
work at three levels, 1¥ 
bottom of checkers, at 
center level of checkers, and 18 inches 
Holes 


were drilled through the dome above 


During the 


holes were 


brick 


inches 


and 
above 
of checkers. also 


below top 


the center of the combustion chamber. 


These holes were provided’ with 
flanges having 4-inch openings. <A 
4-inch diameter hole was cut in the 
shell under each flange, and a 1%- 


inch diameter hole through the brick 
work. 

One hole opened through the dome 
directly above the center of the com- 
bustion chamber. Three holes opened 
into the combustion chamber through 
the sides and were cut radially on the 
the combustion cham- 
ber. into the 
checker oppo- 
site the holes in the combustion cham- 


minor axis of 


Three holes opened 


chamber diametrically 


ber and three more were cut into the 


checker chamber on the diameter, 90 
degrees from the other holes. The 
center lines of all the holes passed * 
through the center line of the stove. 


The checker brick opposite the holes 
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Table XVII. 








RESULTS OF AN EFFICIENCY TEST ON 
I MD RO 4 BS Seay Bic 
en Mc. <cohees A dit nd 6 bh pk ed bo 89's 5.6 
Blast furnace and stove number... 
Size of stove..... 
RS ee rr en, a ae 
Heating surface in checkers....... SS . ae 
Cubic contents in checkers....... Pe ywab aida: TEAR SEs nlas0'%S.5 oe 
Ratio of heating surface to cubic contents of 
ae ere 
Estimated weight of brickwork in stove......... Lbs 
Estimated weight of iron in stove............... Lbs 
Pressures. 
Blast furnace gas in main.... Te: 9 ae 
Draft in combustion chamber............. Ins. HsO 
ee er Si! 
Draft in chimney No. 2.......... Ins, H.O 
Draft in chimney No. 3. Ins. HO 
Average draft at chimneys..... Ins. HO 
Oe ee ree Lbs. per sq. in 
Barometer at 32 degrees Fahr Ins. Hg 
Areas. 
NE Te Pre Perey Peet eee Sq. ins 
Area of gas leg.... Sq. ins. 
Temperatures. 
Blast furnace gas in main... Deg. Fahr 
hes ck be eheceee os Cha epth ees Deg. Fahr. 
Ot DEAet 8 MARIN. +. 620i 0ces Deg. Fahr. 
ee Se ee Deg. Fahr. 
Gases No. 1 chimney (max.) Deg. Fahr. 
Gases No, 1 chimney (ave.).. Deg. Fahr. 
Gases No. 2 chimney (min.). Deg. Fahr 
Gases No, 2 chimney (max.) Deg. Fahr, 
Gases No. 2 chimney (ave.). Deg. Fahr 
Gases No. 3 chimney (min.) Deg. Fahr 
Gases No. 3 chimney (max.)........ Deg. Fahr. 
Gases No. 3 chimney (ave.) Deg, Fahr. 
Chimney gases, total ave. Deg. Fahr. 
Atmosphere, wet bulb... Deg. Fahr. ...... 
i MN EN cs uch a pen ease ewes neem, FORT... cs 
Duration. 
Time stove on gas...... Hours 
ee TE REE on oss opasaccbevas Hours 
Total elapsed time for test Hours 
Gas. 
Heat value per cu. ft. of dry gas at 62 deg. Fahr. 
and 30 in. Hg. (gross) PEP Sere eee m By 
Grains of moisture per cu. ft. at 62 deg. Fahr 
i ye way. sien ah dekh 6 oNels.s As.e ath we 
Grains moist. per cu. ft. as act’ly exist. in main Grains 
Total gas consumed at condition in main....... Cu. ft. 
Total gas cons’d at 62 deg. Fahr. and 30 in. Hg Cu. tt. 
Gas consumed per min, at temp. and pressure in 
main catbas <hUeWinns FAN a ee eee eA Cu, ft 
Gas consumed per min, at 62 deg. Fahr. and 30 ‘ 
Se err Be EEE re eee ee peed er ee Sak MER oy sla 
Total moist. in gas consumed. ........cccescess Lbs 
Grains of dust per cu, ft. at 62 deg. Fahr. and 
ENE Me eh eee gh beh sn bsa.b hb bah a of Grains 
Grains of dust per cu. ft. as act. exist. in main. Grains 
Co eS eS ee eee Lbs. 
Blast. 
Total air blown at condition in main........... Cu. ft 
Total air blown at 62 deg. Fahr. and 30 in. He. Cu. ft. 
Total air blown per min. at 62 deg. Fahr. and 
Se CLL tea aah aot em ete ale b Meas 4018 6) ce et. 
Grains of moist. per cu, ft. at conditions in main Grains 
rn (Or MP ERRNO... oo cu whe é 6a We 9"0'9.0 00% Lbs 
ee I IN. ska cc ces avassossssaesew Lbs 
Atmosphere. 
OE ge RE 2 a Grains 
+ Lew eih «ean eed 6545.3 Seb ee hg ae ho Per cent 
Total dry air entering stove for combustion..... Lbs 
Total moist. entering stove with air for combus. Lbs 
Total Quantities. 
Total weight of dry gas consumed....... Lbs 
Total weight of dry air for combustion..... e Lbs 
Total wet. of moist. enter’g stove during combus. Lbs 
Total weight of moist. generated by combustion. Lbs 
Total weight of dry air heated for blast........ Lbs 
Total weight of moist. heated for blast......... Lbs. 
Total weight of gas through stack.. Lbs 
Total weight of blast........... Lbs 
Efficiency, 
Total heat absorbed by blast................... Bo. a. 3 
Total heat generated (corrected for sensible heat 
in gas above 62 deg. Fahr.).. es 
EE ear Per cent 
Heat Balance. 
Total heat absorbed by blast.... Ve 8, 
Loss of heat to dry chimney gases.... 5 a. we 
Loss of heat to incomplete combustion i he 
Loss of heat to moisture in air and gas et Fle. 4 
Loss of heat to moisture from hydrogen. AR ee 
RUD Gr NO OO UIIRUION, oo vaca cencc cs ccvcsccae Bm . % 
Loss of heat unaccounted for, due to stove 
changes, etc TL ULI TEER LEVEL TELE LELE CT TTT TT ; r l 
Total heat absorbed by blast Per cent 
Loss of heat to dry chimney gases.. Per cent 
Loss of heat to incomplete combustion..... Per cent 
Loss of heat to moisture in air and gas.. Per cent 
Loss of heat to moisture from hydrogen.... Per cent 
sr. edt SCO... nn cnubareccdscedtos "er cent 
Loss of heat unaccounted for, due to. stove 
EY 65 Pande. o's BKK back k a kautie evs oe Per cent 


HOT BLAST STOVE 
1 2 
Sept. Oct. 28 to 
15-21, 1913 Nov. 1, 1913 
nin © No. 4 “Gg” lo. 4 
22 x 100 ft, 22 x 100 ft. 
Two-Pass ['wo-Pass 
51,192 51,192 
8,894 8,894 
3.75% Be BD | 
3,617,000 3,617,000 
223,000 223,000 
3.46 2.70 
kei 0.72 
1.38 1.51 
Not on Noton 
1.40 1.66 
1.39 1.58 
13.45 14.87 
29.500 29.380 
165.29 165.29 
1,366.36 1,366.36 
85.52 63.21 
178.0 163.5 
1,356.0 1,218.0 
390.0 459.0 
600.0 612.0 
519.0 563.0 
Noton Noton 
Noton Noton 
Noton Noton 
400.0 374.0 
640.0 531.0 
536.0 488.0 
527.5 526.0 
63.71 44.43 
69.08 47.73 
95.481 72.488 
35.771 27.145 
136.100 103.908 
94.63 93.03 

5.69 

5.59 





0.0719 
0.0682 
156.52 


42,959,540 
65,964,374 


5.030.347 
36,086 


5.8800 


50,004 
5,030,347 
36,086 
4,442,085 
5,066,433 


1,417,521,450 
487,848,410 


3.595 


10.96 


25,139,665 
24,687,151 


720 


5,676 
20,061 


0.0811 
0.0802 
286.02 





2,479,571 
13,869 


1,840,827 
2,479,571 
33,930 
48,240 
4,611,814 
25,397 
4,402,568 
4,637,211 


1,264,629,900 


2,234,916,219 


56.59 


1,264,629,900 
484,272,391 





3 

Nov. 3 to 
Nov. 9, 1913 
“G"” No. 4 
22 x 100 ft. 
Two-Pass 


533 
17.000 


23.000 





1.47 
16.90 


29.239 


165.29 
1,366.36 


98.064 
34.949 
140.000 


31,341,27 
30,604,754 


S 
5 
3 
3 


46,590,295 
31,854,489 


868,633 
19,480 





07 


1,618,537,2 


2,662,441,226 


60.79 


71,689.666 


269, 136.000 


108,.639,05¢ 


4 
Nov. 10 to 
Nov. 16, 1913 
“G” No. 4 


165.29 
1,366.36 


57.94 
160.5 
1,200.0 
391.0 
589.0 
537.0 
Noton 
Noton 
Noton 
360.0 
596.0 
538.0 
537.5 
42.17 
44.84 


100.398 
35.080 
140.633 


95.11 


4.86 
4.87 
30,528,654 


30,623,293 
5,069 


5,084 
21,248 


0.1876 
0.1882 
814.02 


45,920,948 
79,443,240 


37,744 
23 





», 290,046 
2,834,483 
37,005 
64,449 
6,162,178 
34,303 
5,225,983 


6.196.481 





582,916,975 
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Table XVII. (Continued) 
Thermal Output. 
(85) Total elapsed time for test from time stove was 
taken off furnace at start to end of test...... eT Ee eee 136.100 103.908 140.000 140.633 
(86) Average B. T. U. absorbed by blast per hour 
while stove was on re ee Ae eb adewnes 39,627,672 46,587,950 46,311,403 47,440,913 
(87) Average B. T. U. absorbed by blast per hour for : 
elapsed ise WU: S55 os 6 kena Deeb eae ‘in, Cae Sy een a eee ene 10,415,294 12,170,669 11,560,980 11,833,831 
Fuel Gas Analysis. 
a Cie oa caunee pk ose Whaws RAS e ek es 8 RR ae maee Per cent volume.. 13.31 13.15 13.12 11.94 
SS CN. 5 Gs ou CENCE ee ivnc ese eeesaMahee lebeee rn cEen Per cent volume.. 25.22 24.54 23.38 24.84 
PENS in) 5s 6k ale waa slate ae acne ente Maids dawn bese ee Per cent volume.. 0.28 0.38 0.46 0.52 
See SRT yb asta a ox 5. ea ek mS ak oe aa ee a aon eRe Per cent volume.. 3.91 4.11 3.88 4.45 
Me RPS eee feeb rrr ey re  eee  ere Per cent volume.. 57.28 57.82 59.16 59.25 
Stack Gas Analysis. 
i) ee. Ae arn 5 err ae Per cent volume.. 19.91 17.76 18.16 18.15 
een, ee ee ee Cc. a at elk ch ec xeaes cess os Per cent volume.. Nil Nil Nil Nil 
Cs SE SR BOM Ss oh cee ee view eee Se ate Kodo Per cent volume.. 3.99 5.67 5.18 4.70 
ee ee. ee Bo on whe wewadi wie bOeRe SEs teed Per cent volume.. Nil Nil Nil Nil 
OR na ae oe Se ee eee ae eee eee Per cent volume.. 76.08 76.57 76.66 77.15 
RO aS Se o> a eS Se ee a eer Pér: cont VOR... sacsavee on tet eeae SO98 So ae 
Cee. Ss OO OE. i'd kk bab aba es Cae bEb eee Oh Per cent volume... = <s. sees. ae Tee ameter 
ie” Ss SR i I asc ce wales 4 SRN eer oe rer’: eel wee. . ..-«skeneed | 4 wikeases Seas. fee 
Pek) Tee FENGe See SEE a ca vos vcctaunceesanes su ees ac Per. Geet WO 6s caeeand*." ties | NER Sone str > 
es ee ee oe. os oS at's k CW an oSieiek O8 ret Cit Sener. “dciwaas: | Cee if: Pee eee 
meer SI I Ss os ee eS eed wk mn ae Per cent volume.. 19.92 17.50 17.88 18.01 
Pens a x WOE oy che cea ee ew cikbic ok cvedeacesee Per cent volume.. Nil Nil Nil Nil 
Seae SCE PEs. Oy Gk 6 vic siseeesaea eect ciecehw bas ees Per cent volume.. 3.91 5.63 5.14 5.17 
Pee. Se 20 Se OER. a ca oWa Gat ees bebe aneaeeh eceea pe Per cent volume.. Nil Nil Nil Nil 
Cees ee BURY Opie esos bop alse we bad cae obese saleace Per cent volume.. 76.17 76.87 76.98 76.82 
Average Stack Analysis. 
COe EE” Sonos eet bu WeSEees Ss vi Seba ames suns ae MRR es +h aes mate 19.92 17.63 17.66 18.08 
EO EP Se a2. P CME 6p da a SRV RS TSESDR COSTAR CRORE RE! Ra koe sR Nil Nil Nil Nil 
CUR BE 5. 'n nest bo ke eS oes aden s CIRC RURESS ERI . 08s 5o koe es 3.95 5.65 5.34 4.93 
CORO MN, sc 5 ba bk sees Ween eee made oa RSS ROSAS Nil Nil Nil Nil 
PERL EE i, 8c: secs eae Ee en Ree Rien aaa A itis oa. — (ere eee 76.13 76.62 77.00 76.99 
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‘ icating wi he checker cham- Calibrated indicating pyrometers to give the Contin ‘ae" sn — . 
communicating with the c temperatures of the hot blast, of the gases at tinuous and sn ip gas samples 


bers were drilled, having 1%-inch various points in the combustion chamber and were taken over acidulated water con- 
> y | These checkers, and at the chimney valves. at . ; 
diameter holes through them. 1esSe Calibrated mercurial thermometers to give tained in two five-gallon glass car- i 


openings formed continuous passages the temperature of the gas in the mains, the boys connected to form an aspirator. 
. cold blast, dry and wet bulb air temperatures, i 





from the shell to the diametrically and for checking and correcting meter read) Samples were taken at the gas main, ' 
e es me - os = ee ings, etc. ee : inte : 

opposite brick walls, giving six pass Calibrated mercurial thermometers to obtain chimney valves, in the checkers and 

ages through the checkers on 90-de- the skin temperatures of the stove. in the combustion chambers. The 
: . ‘ ‘ Ellison multiplying differential gages to check t 

gree diameters, and four openings into the pitot tube pressures. samples were transferred from the 

the combustion cham- carboys to 200 cubic ' 

ber. The location of centimeter metal sam- f 


ple cans and analyzed. 
Dust and moisture de- 
terminations were made 


the holes is shown in 
Fig. 5. Balconies and 


























platform with _ the 
necessary approaches at stated intervals, the 
aa . . { 
were erected at the RY United States Steel 
required levels. The i Corporation standard 
gas main, cold blast Si apparatus being used in i 
line, hot blast nipple, tH My making these determin- 
. es . - ° : 
chimney valves and Ky ; ations. In Fig. 5 is 
? ‘ ny abhi f : 
burner base were pro- 1\4) ih wer shown the location of 
vided with the _ neces- BA NY ea 33 the various points at ' 
‘ N y RY ohn ew ° : 
sary holes for admit- '} iS wore which readings were j 
ting the following Bre MY N taken. 
apparatus : i / i In running the tests 
Recording pressure gages 3 aed all recording  instru- : 
to read the pressure of the hy home 3 
cold blast entering stove, ments were started on f 
fuel gas entering stove, Monday morning and 
draft in chimney’ valves 
and draft in the combus- the necessary check 
tion chamber at the gas readings taken on all 
jurner, . . 
Recording thermometers instruments. If condi- 
( zive 5 mperat > Or . ? 
oe ee tee Cempereter tions were favorable, 


the fuel gas in mains, and 
the cold blast. 
Recording 


give the 
the stack 
chimney 


gages 


main, and 


line, to give the 
of fuel gas 
A calibrated 
pressure gage 
the cold blast line. 
multiplying 


Ellison 
to give the 
gas main, 
valves, 


temperatures of 


valves. 
Recording 
connected to 
bent pitot tubes in the gas 





pyrometers to 
gases at the 


differential 


double 


the cold _ blast 
quantities 
and blast used. 
indicating 
connected to 


gages 
pressures in the 








Aegean 








ceeeetabit 


Ea 























ae in Degs. - 





























draft in chimney 
draft in the combus- 


tion chamber and for check- 
ing purposes. 


RESULTS OF TESTS TO DETERMINE 
TEMPERATURES 


CHECKER 


the test was started the 
first time the stove was 
taken off the furnace, 
and the final hot blast 
temperature noted. The 
test then was run con- 
tinuously regardless of 
furnace or blast con- 
until the fol- 
lowing Saturday or 
Sunday morning. The 
test was stopped when 
a balancing point, that 


ditions 
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is, the same hot blast temperature, was 
reached. 
The 


maintained 


were 
service 
charts being 
Check read- 
instruments 


recording instruments 
in 
the 
changed every 24 hours. 
on the 
taken 
recording 


continuous 


throughout run, 


indicating 
20 minutes and the 


ings 
were every 
instruments corrected if 
gas 
started about 10 minutes after the gas 
was ignited and a continuous sample 


necessary. Fuel samples were 
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per minute = 0.03 temperature dif- 

inside and of wall 

< [(diameter of stove 

thickness of 

taken 
the 


ference outside 
height of stove 
- thickness of 
The original 
from the charts by 
records obtained, and used after mak- 
ing all corrections. The 
time lost for changing tuyeres, clean- 
The 
cold blast mixing valve was open more 
Tests 1, 


wall) + 
data 
averaging 


wall. | was 


tests include 
ing stoves, casting, checking, etc. 


or less during all the tests. 


2 and 4 were run on two-stack valves 














taken up to within five to 10 minutes 
before withdrawing the burner. Con- and test 3 with three-stack valves. 
tinuous chimney gas samples were It should be remembered that these 
taken at the same time from each tests are under actual working condi- 
chimney valve in service. These con- tions and include all of the above 
tinuous samples were taken every mentioned disturbing factors in dis- 
time the stove was on gas. Dust and tinction from previous short tests 
Table XVIII. 
GAS ANALYSIS IN CHECKER CHAMBERS 
Distance 
from shell of 
Time of stove, Analysis 
Date. sample. Hole. ft. in. CO.2 0. No CoO Density. 
Nov. 26, 1913 11:10 a. m. D 6 0 17.0 4.9 th 4 0.2 
12:20 p. m. 16.9 1.6 81.1 0.4 
Average 16.95 3.25 79.50 0.30 0.081372 
11:10 a. m. E 6 0 17.6 6.0 76.4 Nil 
12:20 p. m. 17.0 7.0 76.0 Nil 
Average 17.30 6.50 76.20 Nil 0.081864 
11:10 a. m. F 6 0 16.8 aE 76.0 Nil 
12:20 p. m. 13.2 7.6 Nil 
Average 16.80 7.40 76.0 Nil 0.081724 
11:10 a.m. Stack No. 3 17.0 7.0 76.0 Nil 
12:20 p. m. 16.8 6.8 76.4 Nil 
Average 16.90 6.90 76.20 Nil 0.081735 
Dec, 1, 1913 10:30 a. m. 
> Stack No. 1 18.4 6.0 75.6 Nil ), 082283 
1 30 p. m. | 
10:30 a.m.) 
} Stack No. 3 19.0 4 75.6 Nil 0.083319 
1:30 p.m. J 
3:00 p. m. E / pJ0 3.6 74.4 Nil 0.083572 
3 9 
3:00 p. m. H j 1.0 4.0 75.0 Nil 0.083185 
3:00 p. m. E i 0.8 2.8 76.4 Nil 0.082973 
7 > 
3:00 p. m. H j 12.4 .4 85.2 Nil 0.079334 
3:00 p. m. H 11 9 22.8 0.6 71.2 Nil 0.079614 
moisture determinations were made made under better conditions. These 
on the fuel gas, once each time the tests show a stove efficiency of from 
stove was on gas. During the time 56.32 to 60.79 per cent. 


the stove was on blast, check readings 
all air taken 
every 20 temperature 
readings of the hot blast were taken 
every 


on instruments were 


minutes and 

indicating 
the first 

minutes 


with an pyrometer 
10 minutes and 
every five thereafter. These 
readings were checked at intervals by 
complete pyrometer 
both instru- 


minute for 


placing another 
parallel and 
ments at the same time. 

In Table XVII is a tabulation of the 
of The 
usual methods were 
ised with the exception of the calcu- 
lation for radiation. This item 
determined from the formula B. T. U. 


in reading 


six-day tests. 


of 


results four 


calculation 


was 


Comparing tests 1, 2 and 4 with a 


range of from 30,735 to 37,744 cubic 
leet of air per minute, using two 
chimney valves, with test 3 with 39,035 
cubic feet of air per minute, using 
three chimney valves, it is found that 
the latter shows a gain of 2.75 per 
cent in efficiency over the best test 


on two valves and a saving of approx- 


imately 5 per cent in undetermined 
losses. These losses cover stove 
changes, cooling water, loss of gas, 


etc. During the runs with two valves, 
there was a continual escape of flame 
from the the atmosphere 
around the burner. This was entirely 


running three 


stove to 


stopped when with 
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valves. The test with three valves 
shows a slight increase in the rate of 
fiow of gases passing through the 
stove, namely 5,277,841 pounds in 
98.064 hours, or 53,820 pounds per 
hour against an average of 53,103 


pounds per hour for the test with two 
This difference of flow should 
but the 
of the 
this 
increased draft 
the total 
sufficient 
effect of 
the efficiency. 


valves. 


have been larger, gas pres- 


and heat value 2as Was 


sure 
slightly 
of 


in 
the 
stack 


increase 


lower during run and 


spite the in 


combustion chamber, 


eas did not show a 


to determine the an in- 


creased velocity on 
Items 66 and 67, and 36 and 37 in 


Table XVII show weights of gas and 
and the time dur- 


blast through stove 


which these weights passed 
through the 
average flow of gas of 53,282 pounds 
per hour the 
an average flow of 166,174 pounds of 
The from 
total available heat to 


from 


ing 


stove. These show an 


through stove against 


per hour. yields f 
78 of its 
the stove and the air withdrawn 
56 to 60 per cent, so that the air with- 


air 
76 to 


gas 


draws the heat from the stove nearly 
three times as fast as the gas deliv- 


ers it. 
Skin Temperatures 

Skin temperatures of the shell of 
the stove were taken by attaching 
well insulated wooden mercury wells 
to the stove at the points marked S, 
Fig. 5. These cups or mercury wells 
were made by -drilling a half-inch 
hole deep enough to hold a_ ther- 
mometer in the center of a block of 
wood, and then splitting the block 
through the center to make two half 
wells. After attaching to the stove, 
the shell formed the remaining side 
of the cup. The wells were filled 
with mercury, insulated from the air, 
and the mercury would give the ap- 
proximate temperature of the shell 
at the point of attachment. Simulta- 
neous readings were taken every 15 
minutes at the six points marked 
A, B, C, D, E and F, Fig. 6, during 


several complete four-hour cycles and 
at one or two of these points at ad- 


ditional intervals during the tests. 
The change in temperature at any 
one point during a cycle, as shown 
in the table, Fig. 6, was not over 30 
degrees at the maximum point of 
change and usually much less, and 


the variation from cycle to cycle was 


also less. 

The temperatures found during an 
average cycle are plotted in Fig. 6. 
These curves are plotted with the 
zero degree line running parallel to 
the vertical sides of shell and through 
the points C D at the top of the 
stoves. Arcs of circles and straight 
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lines across the top connect the cor- 
responding points of the two sets of 
vertical curves. The average temper- 
ature is shown as a heavy line and 
the temperatures for gas on, gas off, 
before air was turned on and air off, 
before gas was turned on are shown 
as broken lines. 

These curves show the maximum 
reading at A. The true maximum 
temperature was probably at a point 
between | and B as the maximum 
internal temperature was found to be 
about 65 feet from the top of the 
stove. 

The curves show that the highest 
skin temperatures are on the com- 
bustion side, as would be expected, 
and near the bottom. The skin tem- 
perature from B to D is_ probably 
nearly constant and the temperatures 
on the checker side fall along a curve 
which is probably some function of 
the internal temperature. 

The skin temperature naturally is 
some function of the radiation which 
varies as the difference between the 
fourth powers of the temperatures, 
according to the Stefan Boltzman law 
for black bodies, and these curves 
show that the best stove construc- 
tion, as determined from the skin 
temperature, would be some form of 
the center combustion stove. If the 
side combustion stove is preferred 
for other reasons, the curves show 
that the loss by radiation, which on 
this stove is approximately 10. per 
cent, probably could be reduced 50 
per cent by the use of some insulat- 
ing substance which would have to 
be heavier on the combustion cham- 
ber side. Of course, the amount of 
heat loss by radiation which could 
be saved by insulation, would depend 
on the allowable rise of temperature 
above the present temperature in the 
stove. This rise would depend on 
the fusibility of the brick and its life 
under higher temperatures and_ the 
possible temperature obtainable by 
the combustion of blast furnace gas. 
The allowable thickness would have 
to be determined by experiment, and 
by considering the cost of the insula- 
tion required and the value of the 


heat saved. 


a 


Checker Temperature Curve 


\ series of temperatures were taken 
at three levels in the checker work 
of the stoves, through holes left in 
the shell and the checkers, as pre- 
viously described. These  tempera- 
tures were taken approximately every 
3 feet, the distance being laid out to 
place the end of the couple approxi- 
mately in the center of a channel and 
to get temperatures in the geometric- 
ally central channel of the stove. 
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Temperatures were taken during 12 
cycles and the isotherms shown in 
Fig. 7 were drawn from the tempera- 
tures as found on the two average 
cycles whose center temperatures were 
approximately the same. Although 
the couples were threaded through 
heavy iron pipe with the hot junction 
left exposed to the gases, great dif- 
ficulty in handling and maintaining 
the insulation was experienced. Some 
of the trouble was due to supporting 
the 24-foot couples used, when over- 
hanging the platform, although the 
ends were swung from the upper gal- 
leries and from _ supports. Some 
trouble was due to handling the heat- 
ed couples and to the breaking of 
the insulation. These difficulties were 
finally overcome. All tests having 
doubtful readings or on which couples 
Lroke down were not considered. 
Temperatures were taken through 
holes D, E and F, Fig. 7, simulta- 
neously in the same channels during 
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five minutes. The couples were thus 
pushed from position to position, back 
and forth across the stove until about 
20 minutes before the stove went on 
air, when the couples were withdrawn 
and the holes made tight. 

After making all corrections, the 
simultaneous readings taken in the 
same channel were plotted to temper- 
ature and position ordinates and con- 
nected by a curve. The approximate 
points for each 100 degrees from 400 
to 1,700 degrees were then located 
and marked on the cross-section of 
the stove. This was done for the 
series of readings across the checkers 
and the isotherms for that. series 
drawn by connecting points of equal 
temperature. The dotted lines in Fig. 
7 are the isotherms for the first series 
of readings after the stove went on 
gas, and the full lines are for the 
series taken two hours later. 

The curves shown in the sections 
XXX, YYY and ZZZ were obtained 





Table 


Dist. from 





GAS ANALYSES AT VARIOUS POINTS IN STOVE 


inner outer Gas in stove, per cent by complete Fuel gas analysis, per 
wall, wall, Time, volume. combus- cent by volume, 
Hole. ft. ft. a.m, CO, CO H, Os No tion. co Hy, CO, Nz 
Burn’r 1 ‘ 10:10 19.9 4.0 1.7 0.3 74.1 80.4 24.5 4.5 14.0 57.0 
Burn’r. 1 11:00 18.3 4.5 1.1 0.4 75.7 80.5 24.5 4.5 14.0 57.0 
A 1 ; 10:10 haa - Be Be ba, Sache: ee Aa 42 143 56.4 
A ‘ 1 00:30 164 60 22 O5 749. 720° 2ok 42... Bee. eee 
B 1 , 10:40 17.1 4.3 ) 0.8 76.1 79.6 25.3 4.1 13.5 57.1 
B , 1 11:00 3.7 21 1.0... O08 77.4 Ge ae ae 33.5. 82.3 
Cc 1 ; 10:55. 20.9 1.2: O38 OF 772 She. Zao 22 eee 
& ; 1 11:15 216 20 00 623 762 9346 254 GS 6e oe 
D : 1 9:25 20.1 .0 O00 O09 79.0 100.0 25.4 39 145 56.2 
D 1 ; 9:45 215 00 00 09 77.6 1000 254 39 145 562 
» m 
E ; 1 » :2( 22.9 0.0 00 0.9 762-100.0 25.3 4.1 134° $7.3 
> 1 ; 2:00 22.9 00 00 O89. 761 2000: Bhs: 43 Rp. Shan 


XIX. 


Per cent 








one run and through G, H and 7 si- 
multaneously in the same _ channels 
during another. Other readings were 
taken simultaneously through the 
holes B, C and D, C, D and E, C, D 
and J at different times for correlat- 
ing the various runs and readings. 
Temperature readings were taken 
only during the time the stove was 
on gas as special difficulties were en- 
countered attempting to take read- 
ings under blast,» due mainly to leak- 
age under the high pressure and the 
dificulty of handling the instruments 
under these conditions with hot blast 
escaping around them. ; 
As soon as the stove went on gas, 
the holes were opened and the couples 
inserted to the first position. The 
couple indicated the temperature in 
about two minutes. To make certain 
of the readings, however, the couples 
were allowed to remain in position for 
five minutes before taking the read- 
ings. The couples were then pushed 


to the next position and read after 


by locating the points where the iso- 
therms crossed these planes and then 
connecting these points by a series of 
isotherms. These isotherms are only 
approximate as readings were only 
taken on two diameters at ‘right 
angles. In section XXX the area 
completely enclosed by the 1,490-de- 
gree isotherm has a temperature be- 
low 1,400 degrees, and the area be- 
tween the 1,400-degree isotherms has 
a temperature above 1,400 degrees. 
The area enclosed between two iso- 
therms of different temperatures is at 
a temperature below the higher and 
above the lower. This applies also to 
the sections YYY and ZZZ. 
Remembering that the gases are 
traveling downward, a study of these 
curves shows that the isotherms in 
the section through D, E and F have 
their low points nearer the shell than 
the combustion chamber, and in the 
section through G, H and 7] the low 
points are nearer the center. The dis- 
tance between the isotherms for the 
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same temperature at the start and and increased radiation losses due to ings, and throwing out flame around 
two hours later is variable and is higher temperatures near the shell. the burner. All pressure instruments 
greater nearer the shell than the com- A number of tests were made at dif- in connection with the gas system 
bustion chamber. The distance is pro- ferent times to locate the maximum showed the effects of this vibration, 
portional to the speed of heating of temperature point in the combustion which was actually traced from the 
the checker work, the greater the dis- chamber. Table XXII shows the average chimney valves to the gas in the 
tance, the more rapid the heating, and results of these temperatures. The mains approaching the stove. With 
conversely. The gases enter the dome maximum point is located 65 feet from three chimney valves this vibration 
the top of the stove, or about 16 feet increased in rapidity but not in in- 


and checkers at temperatures which 
are fairly even across the combustion 
chamber as shown by the temperature at 
C and over the area of the checker 
chamber, as shown by the 1,700-degree 


isotherms. 
Heat Transmitted 


The rate of transmission and the 
amount of heat transmitted, as shown 


below the openings at the center of 
the checkers. This is shown as hole 
B, Fig. 7. These temperatures were 
taken with an 80-foot couple which 
had to be re-insulated after the com- 
pletion of each run. The couple was 
dropped through the opening above 
the center of the combustion chamber, 
and readings taken every 10 feet. 


tensity. 
Gas Burners 
A whirling device was added to the 
burner, which slowly whirled the air 
entering the burner. This arrange- 
ment practically decreased the vibra- 
tions in the combustion chamber and 


permitted a decrease in the air supply. 
The chimney gas analysis with these 


by Luche, Jordan and others, for In Table XX is shown a tabulation of 
gases, to solids, or liquids, and oppo- the fuel gas analyses made during valves on showed an average of 1.6 
tests 1, 2, 3 and 4. Table XXI shows the to 2.4 per cent O: with no CO. The 


site, varies directly as some function 




















of the weight of gas flowing per sec- corresponding stack gas analysis, and combustion chamber temperature a 
f tl ht of fl d tack 1 1 bust haml t t t 
ond per unit of area of the conduit. Table XXIII the corresponding dustand the 50-foot level was increased by 
Then 10se areas oO 1e checkers moisture determinations. 1ese tables from 50 to degrees Fahr., and the 
rt tl f tl heck t let nations. Tl tabl f 50 to 75 d Fal 1 tl 
Table XX. Table XXI. 
AVERAGE RESULTS OF FUEL GAS ANALYSES AVERAGE RESULTS STACK GAS ANALYSES 
, TT — Stack No. 1, Stack No. 3, 
B. r. _ ip mpd Test Per cent by Volume. Per cent by Volume. 
eesa Bagge | No Con Oe” NCO COO, 
Fahr., and Fahr.&30 | (a) 1 19.91 3.99 76.08 Nil 19.92 3.91 76.17 Nil 
Test Analysis—Per cent of volume 30in. Hg. in. Hg. Ib. (b) 2 17.76, 5.67 76.97 Nil 17.50 5.62 76.87 Nil 
No. COs On. co Ho N, Gross. Net. per cu. ft. (c) 3 17 . 66 5.34 77.00 Nil 17.89 5.14 76.97 _ Nil 
2 2 eg a ca (d) 3 16.95 5.72 77.53 Nil (This analysis from Stack 
(a) 1 13.31 0.28 25.22 3.91 57.28 94.63 92.67 0.076829 No. 2, par cont by vol.) 
(b) 2 13.15 0.38 24.54 4.11 57.82 93.03 90.97 0.076647 4 8.14 - 74.09 Nil mk. 7 N 
(c) 3 13.12 0.46 23.38 3.88 59.16 88.49 86.53 0.076769 ce) sigue es all en Serene ee | vee eee 
(d) 4 11.94 0.52 24.84 4.45 59.25 95.11 92.91 0.075890 (a) Average of 36 samples taken at 4 hour intervals, from 8:30 
a, m., Sept. 15, 1913, to 4:30 a. m., Sept. 21, 1913, in- 
(a) Average of 36 samples taken at 4 hour intervals, from 8:30 clusive. ’ 
m., Sept. 15, 1913, to 4:30 a. m., Sept. 21, 1913, in- (b) Average of 26 samples taken at 4 hour intervals, from 8:30 
clusive. a. m., Oct, 30, 1913, to 12:30 p. m, Nov. 1, 1913, in- 
b) Avers f 26 samples taken at 4 hour intervals, from 8:30 clusive. ' 
ie a as Oat, 28, 1913, po 12:30 Pp. ma, Mev. 1. 1913, laetiantom, (c) Average of 35 samples taken at 4 hour intervals, from 11:30 
is : show pee : a. m., Nov. 3, 1913, to 3:30 a. m.,’Nov. 9, 1913, inclusive. 
(c) Average of 35 samples taken at 4 hour intervals, from 11:30 (d) Average of 22 samples taken at 4 hour intervals from 3:30 
a. m., Nov. 3, 1913, to 3:30 a. m., Nov. 9, 1913, inclusive. p. m., Nov. 6, 1913, to 3:30 a. m., Nov. 9, 1913, inclusive. 
(d) Average of 38 samples taken at 4 hour intervals, from 11:30 (e) Average of 38 samples taken at 4 hour intervals from 11:30 
a. m., Nov. 10, 1913, to 4:30 a. .m., Nov. 16, 1913, in- a. m., Nov. 10, 1913, to 4:30 a. m., Nov. 16, 1913, in- 
clusive. clusive. 
which are heating more rapidly than show the fuel and combustion condi- stove continually increased in temper- 
others have more ‘gases flowing tions obtained during these tests. ature. Repeated attempts were made 
through them. These curves then Table XVIII shows two series of to obtain a complete eight-hour test 
show a very uneven distribution of analyses made on the gases in the with this burner, but conditions at the 





the gases flowing through the check- 
ers, and that the greatest flow is at 
or near the shell, and probably has its 
maximum flow in an area approximat- 
ing a circular band following the out- 
line of the shell. 

The dotted isotherms also indicate 
the thermal condition of the check- 
ers after passing the blast and show 
that the blast is also poorly distrib- 
uted, especially as the heavy flow is 
nearer the combustion chamber dis- 
tributing mainly through the center 
and sides on section G, H and J. This 
poor distribution of the flow of gases 
is very serious in its effects, especially 
as the concentration of the flow of gas 
and air are in different parts of the 
checker work. This tends to give 
lower stove efficiency due to poor 
heat interchange between gas and air 


checker chambers. The first series shows 
one of the few cases found where com- 
bustion was not complete before the 
gases reached the checkers. In the sec- 
ond series it will be noticed that toward 
the shell the show a_ higher 
density. 

In Table XIX are shown analyses of 
the gases at different points in the com- 
bustion chamber and checkers and 
corresponding fuel gas analyses. It 


gases 


will be noticed that the gas burns 
progressively in vertical layers, that 
the samples above burner always 


showed poorer combustion than at the 
burner level, and that combustion was 
not complete until the gases had 
passed into the dome of the stove. 
Throughout the runs it was found 
that the gas was burning explosively, 
vibrating the stove and its surround- 


furnace were such that the blast was 
very unsteady. It was not possible to 
obtain a balance on the stove as the 
final temperature of the blast was 
from 100 to 150 degrees higher at the 
end of the test than at the start, and 
even when holding the stove for 15 
minutes past its regular time, no bal- 
ance could In connec- 
tion with the temperature work in the 
checker chamber, attempts were made 
to take pitot tube readings at various 
points to obtain the actual velocities 
of the gas at these points. The vibra- 
tions of the were so that 
it was found impracticable to obtain 


be obtained. 


severe 


gas 


any readings of value. 


The results shown by the test fol- 
low: 
One—Improvement can be made in 


the distribution of gases through the 
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checker work on stove. The dome 
does not fully accomplish this. It 
may be possible that a_ baffle or 
change in bridge wall height could 


be added to advantage in the dome. 


Two— The stove gives better efh- 
ciency when using three chimney 
valves. 

Three — Prolonged tests are practi- 


cable and give much more reliable re- 
sults on which to base conclusions 
than do short tests. 

Four—A much more efficient burn- 
er can be perfected so as to get better 
combustion. It may require gas and 
air regulators in order that the right 
quantities of gas and air can be pre- 
mixed to obtain the best efficiency. 

Five — The velocity of the gas pass- 
ing through the stove is very low 
compared with that of the air and the 
air withdraws the heat from the stove 
much faster than the gas supplies the 


heat. This ratio is approximately that 
of the weight of gases flowing per 
hour. 

Six—Loss from chimney gases (ap- 


proximately 20 per cent) is well worth 
saving by heat exchangers for pre- 
heating the blast before its entry to 
stove or for preheating the air used 
for combustion of the gases burnt in 
the stove. A very desirable arrange- 
ment would be a fan under slight 
pressure to force the air required for 
stove burners through a preheater of 
this kind. All the mixing should be 
done in the burner. The additional 
temperature of air and the slight 
forced draught would aid greatly in 
obtaining a higher combustion tem- 
perature in the lower part of the com- 
bustion chamber, shorten the flame 
and confine all the combustion to the 
combustion chamber, so that the hot 
products of combustion alone will pass 
through the checker work. In many 
cases the combustion is not complete 
at the top of the checkers. 

Seven—Radiation losses amount to 
from 7 to 12 per cent from the ex- 
posed surface of the stove. It may 
be possible to find a more efficient 
insulation between the brick work 
and the shell. 


Washed Gas for Blast Furnace Stoves 


The use of blast fur- 
nace stoves is absolutely necessary to 
secure the most efficient results. With 


clean gas in 


clean gas, smaller checker openings 
can be used and greater heating sur- 
face obtained. Less dust is blown 
through the hot blast valves, pipes and 
cut so 
this 
the 


com- 


tuyeres and _ these not 


badly. 


are 
Repairs required on 
the linings of 


Perfect 


equipment or on 
stoves are decreased. 
bustion also can be secured with clean 
gas and a uniform heat is ready at all 
for the blast 
be impossible to obtain these results 


with 


times furnace. It would 


dirty gas, due to the plugging 


up of checker openings and the filling 


up of the stove wells with clinker, 
which is difficult to remove and in- 
jures the walls of the combustion 


chambers and decreases the heat ab- 
sorption of the entire brickwork of 
the stove. 

The usual practice for a plant con- 
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taining several blast furnaces is to 
use an efficient dust catcher on each 
furnace. Additional auxiliary dry dust 


catchers or dry cleaners also are used 
to catch as much of the heavy mate- 
rial the blast 
gases as possible, as this material is 
valuable and is handled more easily 
in the dry state. From here, the gas 


sent over with furnace 





Table XXII. 
TEMPERATURE IN COMBUSTION 
CHAMBER 


Time, Location from Temperature, 


minutes. top, feet. degrees, Fahr. 

0 75 2175 

10 65 2225 
20 55 2121 
30 45 2045 
40 35 2050 
50 25 1951 
60 15 1894 
70 6 1863 











is collected in one central dirty gas 
main and conducted to the washers, 
or it can be used directly as dirty gas 
in emergencies. This arrangement 
tends to equalize the variations in the 
composition and amount of gas given 
off by the different furnaces and better 
and more regular results are obtained. 
Power Plants 

The most important point in all gas 
washing processes is to cool the gas 
sufficiently to precipitate the moisture 
and eliminate it from the gas. The 
ideal condition for blast furnace stoves 
would be a hot gas con- 
taining no dirt or moisture, but very 
good results are obtained with a dirt 
content in the gas of 0.15 per cent 
of a grain per cubic foot and a tem- 
perature of 70 degrees, which corre- 
sponds to a moisture content of eight 
grains per cubic foot at saturation. 

More thought and study is 
being given to blast furnace power 


or boilers 


now 





Table XXIII. 


DUST AND MOISTURE IN BLAST 
FURNACE GAS 
Test Test Test Test 
No.1. No.2. No.3 No. 4. 
Moisture 7.413 5.6885 5.5469 4.8614 
Dust 0.07186 0.0811 0.1385 0.1876 











plants as it is realized that steam 
practice in furnace plants is not com- 
parable with that of modern central 
power stations. Most of the large 
blast furnace plants in this country 
have been gradually increased in ca- 
pacity by adding one or two additional 


furnaces from time to time, as the 
additional product is required. In 
most cases this has resulted in sepa- 


rate boiler houses and blowing plants 
instailed for each new set of 
furnaces. This practice has not tend- 
ed toward lower operating costs or 


being 
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increased fuel economy. Efficiency is 
increased to some extent by connect- 
ing the gas and steam lines from all 
the various units. 

It is important to concentrate power 
plants as much as possible to effect 
Savings in operating cost, as well as 
in fuel. If boilers are used, the boiler 
plants should be as few as possible 
and consist of large units, keeping 
to a minimum the number of units 
required for large powers, as_ the 
maximum concentration of power is 
always an advantage to effect savings 
in costs. The steam pressure used 
should be 175 pounds or more and 
the plant should have all modern 
economical appliances such as super- 
heaters, feed water heaters and, when 
necessary, water treating plants, fuel 
economizers, etc. Higher boiler ef- 
ficiencies can be attained by careful 
study of these various details through 
the more efficient burning of gas on 
gas-fired boilers, the adoption of time- 
firing of coal as practised on marine 
coal-fired boilers, or by the use of 
powdered coal. By attention to .such 
details it should be possible to raise 
the average boiler efficiency well up 
toward 80 per cent. It is preferable 
te have a separate boiler house in a 
blast furnace plant on account of the 
dust, dirt and gas unavoidable around 
plants of this kind. 

In making a selection of steam 
blowing engines, turbo blowers, or 
gas blowing engines, as well as steam 
turbines or gas engines for power 
purposes, the local conditions regard- 
ing the value of fuel must be studied, 
as well as the considerations as to 
whether there is an outlet for excess 
power in connection with other de- 
partments, such as_ steel works or 
other industrial plants. 


The Use of Dry Blast 


In the first installment the impor- 
tance of eliminating moisture was 
considered, and attention called to the 
Gayley dry blast process. This proc- 
aids in securing more regular 
and successful blast *furnace practice, 
as in addition to producing uniform 
moisture content in the air blast, it 
gives the furnace a supply 
of oxygen by weight. Mr. Gayley’s 
criginal claim “that with an increase 
in output of 10 per cent, the amount 
of fuel per ton of iron will be re- 
duced 10 per cent’, has been borne 
out by later experience with plants 
using dry blast . There have been in- 
stances where the results were disap- 
pointing, as much greater savings 
were expected than Mr. Gayley orig- 
inally claimed. The results of special 
cases should not be considered, how- 
ever, but the average results of all in- 


ess 


uniform 








stallations should be accepted as de- 
cisive. 

instances where 
low coke per 
1,600 to 1,800 
happen to 
not an 


There are special 


a furnace is on very 


ton of iron, say from 
conditions 
but 


In such cases, the 


pounds, when 


be most favorable, this is 
average condition. 
saving could not be expected. 
that 
gain owing to the increased regularity 
due to dry blast. It should be re- 
membered that the quantity of carbon 
in a_ blast always be 
sufficient to maintain a reducing action 
oxidation of 


entire 


kven on basis, there would be a 


furnace must 
in the gas produced by 
fuel at the 

When hot blast was first 
in Scotland by Nielson, 
mies were effected, and its use spread 
Scotland. When its 
installa- 


tuyeres. 
introduced 


great econo- 


rapidly through 


advantages became known, 


tions were made in other countries, 


but in some cases the savings in coke 
consumption and increased production 


were not so great as the local furnace 


practice did not offer the same com- 
parison as the Scottish. In all in- 


stances, its introduction was accom- 


panied by increased production, and 


with marked economy in fuel. 
Future Developments 
The application of the sciences of 


physics and chemistry to blast furnace 
practice has made a wonderful trans 
iron. 


the manufacture of 


expe ected in the way ol 


formation in 
What can be 
advancement? 


future 

With the exception of coke and 
some additional treatment required 
for ores, the raw materials will re- 
main practically the same. By-product 
coke will replace all bee-hive coke 
operations, as its manufacture allows 
the mixture of various kinds of coal, 


and permits the use of large quantti- 
ties of coals which alone are not 
suitable for bee-hive coke manufac- 
ture Coke oven gas, tar, ammonium 


sulphate and benzol will be recovered. 
More blast fur- 
nace cinder, 
cialized to a much greater extent, not 


use will be made of 


which will be commer- 


only for cement, ballast and road ma- 
terial, but also for making a_ good 
quality of building and paving brick, 
which already has been done very 


successfully. 


The location of a plant should be 
chosen, not only with reference to 
the market for its principal product, 


but with careful consideration to the 
outlet for its almost equally important 
by-products. 

In many instances, the advancement 
in appliances for the economical hand- 
ling of materials around blast furnace 
plants has been so great that it is a 


this can be carried 


question how far 
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and still show a profit on the invest- 
ment. 

Blast furnace plants having a num- 
ber of furnaces, can effect economies 
by the concentration of their plants to 
as great an extent as possible. 

Where boilers are used, large units 
hould be few 
houses as possible. 
both 
turbo 


and in as 
The 


gas blowing 


installed, 
boiler same 
applies to steam or 
biowers, 


Wherever 


engines or power 


houses, pump houses, etc. 

possible, all power and pump stations 
should be combined under one roof, 
to reduce the operating expense. The 


previously, 


build- 


houses, as_ stated 


located in a 


boiler 
should be separate 
ing, 

In power stations the importance of 
the thermal proc- 
the re- 


combining various 


in series, and rejecting 


heat at the 


cesses 


lowest pt »ssible 


maining 


temperature, is fully realized. This 
is also true in the use of blast fur- 
nace gas for other purposes, such as 


in stoves, all of which economies tend 
not only to lower the cost of produc- 
great importance as 


but are of 


an aid in 


t1i0n, 


the matter of conservation 


national resources. 


the fuel consumption of 


of our 

Regarding 
a blast 
reduced to approximately 2,000 pounds 


furnace, when it has been 


per ton of iron, it is a question under 


some conditions, whether it is desir- 
able to endeavor to bring it very 
much lower, as our greatest future 
economies will come from the eco- 
nomical use of the waste gases from 
blast furnaces, especially when con- 
nected with large steel works. 

These thermal economies will be 


secured by— 


Increased efficiency of hot blast 


First 

stoves, which may be obtained by 
reducing the present losses due to 
radiation; the use of larger checker 
surfaces exposed to the passage - of 


efficient burning of gas 
in stoves; and by the utilization of 
the waste heat from stove stacks for 
either preheating the blast 


more 


vases, 


before its 
cntry into the stove or preheating the 
air for mixing with the gas for com- 
bustion, 

Second—tIncreased efficiency from blast 
furnace power plants by using 
gas engines or more modern steam 
equipment; and when gas engines are 
used, increased efficiency will result 
by saving the heat of the waste gases 


and cooling water. 

Third—Increased_ efficiency thermally 
by utilizing the sensible heat now 
lost in the molten iron and = slag. 
This loss is quite serious, as was 


shown in the preceding installment, 
heat in pig iron amounting to 5.39 
per cent, and heat in slag to 6.25 per 


cent of the total heat derived from 
the coke of the burden. 

These losses have already been 
studied and efforts are constantly be- 
ing made to decrease losses in these 
directions. Much has already been 
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effect The latest 
saving has been effected by utilizing 


done to savings. 


the heat from slag to indirectly generate 


steam for low pressure turbines. Say- 


ings will eventually be made in the 
case of the molten iron. 

The maximum utilization of all the 
by-products in connection with the 
manufacture of iron is the goal 
towards which all must strive for the 
future advancement of the art. 

ae eek. Sle ] 
More Houses Needed 


Mayor C. B. Wilson, of Bridgeport, 
Conn., has sent a special communica- 
the 
be taken to provide living 
the 


tion to common council urging 
that 
accommodations 
40,000 
from the activities of local 
He considers that 


steps 
for estimated in- 


crease of p ypulation expected 


war muni- 


tion manufactories. 


immediate action is necessary to pro- 
vide homes for that number. At the 
Remington works alone it is. esti- 


mated 9,000 men will be employed by 
yan. 1, that this number will be 
further increased at the rate of 1,000 
until a total of 14,000 men 
Mayor Wilson is 
with 


and 


a month 
be- 


the 


are employed. 


ing assisted in grappling 


problem by the city plan commission 


Bridgeport housing commis 


Connecticut cities 


the 
Other 
towns are rapidly increasing in 


and 
and 


sion. 
popu- 


lation on account of war orders com- 


to their manufacturers, and 
double in 


ing some 

are expected to 
two 

that 


of them 
inside of years, 


lasts 


population 


whether the long or 


war 


not. 


Norwich, Conn., June 22.—The Hop- 


kins & Allen Arms Co., which is to 
make 400,000 rifles for the British 
vovernment, has leased the plant of 


C. B. Rogers & Co., manufacturers ot 


woodworking machinery, and will 


occupy it in filling its war contract. 
This is the second factory leased by 
the reorganized company in addition 
to its own extensive plant. The bulk 
of the machinery for the company’s 
new buildings and much that will go 
into the Franklin street plant, is ex- 
pected to arrive during \ugust. 
Draughtsmen are now at work on 
tools to be used. \s soon as these 
are finished work will be started on 


the initial operations, and the company 
Screws, 


expects to employ 2,000 men. 
the 


other small parts of 
made in other plants of 


Massachusetts and 


sights and 


cuns will be 
the 
Vermont, but the barrels will be built 
here and _ the and 
shipped from the local factories. 


company in 


rifles assembled 























Money and Iron: Fact and Comment 


Interesting Report of a Southern Company—Flow of Gold 
to This Country Brings Its Problems 


The report of President James 
Bowron, of the Gulf States Steel Co., 
gives some idea of the many difh- 
culties that have been encountered in 
improving the financial condition of 
that company. The business owned 
by the company consists of that which 
was established by the Alabama Steel 
& Wire Co. in 1899, merged into the 
Southern Steel Co., which became 
bankrupt in 1907, reorganized as the 
Southern Iron & Steel Co. in_ 1909, 
and again became bankrupt in 1912. 
The property was handled by Mr. 
Bowron as receiver and* trustee until 
Jan. 31, 1913, when it was sold to the 
nominees of the reorganization com- 
mittee an transferred by them to a 
temporary holding company, the 
Standard Steel Co. On Dec. 31, 1913, 
all assets and liabilities of the Stand- 
ard Steel Co. were transferred to the 
Gulf States Steel Co. The Tennessee 
properties were relinquished by the 
Southern Iron & Steel Co., prior to 
its bankruptcy, and other steps were 
taken to cut out dead wood. The 
company then turned its attention to 
obtaining an ore supply and acquired 
1604 acres of ore lands in the Bir- 
mingham - Bessemer -Oxmoor | distict, 
paying therefor $200,000 in cash and 
assuming $289,000 of outstanding 
bonds, the remainder of the consid- 
eration being common stock of the 
Gulf States Steel Co. This property 
is being developed and it is expected 
that ore will be reached: toward the 
end of this year. The. company has 
spent $113,558 in blast furnace im- 
provements, thereby increasing the 
blast furnace production at Alabama 
City to 288 tons per day, -compared 
with 211 tons per day for -the two 
preceding years, while the cost of pig 
iron has been reduced $1.31 below 
the average cost of the two preceding 
years. 

The company has installed addition- 
al. equipment in its wire mill, increas- 
ing its capacity in the two most prof- 
itable fields of its manufacture. Its 
sales of field fence increased from 621 
tons in 1910 to 11,195 tons in 1914, 
and of bale ties from 27 tons in 1910 
to 578 tons in 1914. At the bar mill 
the loading yard was reconstructed 
entirely, so that 12 cars now may be 
loaded with bar steel instead of two, 
as formerly. 


General Conditions Poor. 


The foregoing recital mentions only 


a few of the improvements which have 


been made steadily by an economical 
expenditure of the limited funds at 
disposal, but they may convey some 
idea of the herculean task Mr. Bow- 
ron and his associates have faced in 
their efforts to make the Gulf States 
Steel Co. a paying proposition. And 
this, too, in a» period when practically 
all iron and steel companies, both 
northern and southern, have been. la- 
horing under the handicap of severe 
industrial depression. In this connec- 
tion Mr: Bowron says: 

“Since its. formation,. the company 
has had to face the ‘disturbances of 
trade incidental to a changed -fiseal 
system, based on low tariff duties and 
most of our leading products coming 
in free to gulf states seaports; the 
radical change in financial affairs and 
credits, due to the adoption of.a new 
system in banking; and, worst of all, 
the unprecedented difficulty imposed 
upon our customers ‘throughout the 
gulf states by. the rude disturbance to 
movement and marketing of cotton, 
due to: the European war, The last 
named. condition has crippled the pur- 
chasing ability of thousands of cus- 
tomers who might have bought our 


products.” 


Stock Outstanding. 


The company has outstanding the 
following securities: $1,260,000 first 
preferred, 7 per cent stock; $3,107,069 
second preferred 6 per cent stock and 
$3,264,307 common stock, leaving un- 
der the control of the company for 
future sale $1,740,000 first preferred 7 
per cent Stock, $1,892,930 second pre- 
ferred stock .and. $4,215,692 common 
stock. 

During the. period of management 
by the receiver and trustee, freed 
from charges for funded debt, a reg- 
ular. profit was .made, aggregating, 
after deducting idle expense, taxes, in- 
surance and interest, $54,389 for six 
months from.Aug. 1, 1912, to Jan. 31, 
19]3, inclusive. 

The earnings from Feb. J], 1913, 11 
months, 10 under the. Standard Steel 
Co. and the -last month under the 
Gulf States Steel Co., amounted to 
$163,381. 

The net earnings of the year 1914 
amounted to $115,623, although work- 
ing half time on the account of the 
war's interference with business Octo- 
ber, November and December. 

Estimated net earnings for January, 
1915, were $12,396; February, $29,924; 
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March, $50,231; April, $59,317. Total 
to May 1, 1915, $151,869, 


Receivers Named 


Receivers have been named for the 
Pittsburgh Contracting Co., of 17 Bat- 
tery place, New York City, which was 
petitioned in bankruptcy several days 
ago. Charles Burlingham and Geo. 
H. Flinn are the receivers. The com- 
pany. has contracts on the Catskill 
water system and is said to have as- 
signed these to the Liberty National 
bank for ‘loans.. This claim of the 
bank is said to have been secured 
and guarantced by Booth & Flinn, 
Ltd., and by Wm. Flinn, individually. 
The liabilities outside of the claim 
of the Liberty National bank are said 
to be about $200,000 and the assets 
$60,000. 


Authorized to Sell 


Judge Edgar Aldrich, in the United 
States district court at Boston, June 
L8, granted authority to the three Mas- 
sachusetts receivers of the Pope Mfg 
Co., to sell the assets by auction by 
July 20, the upset price being fixed at 
$725,000, which is the amount offered 
by H. Preston Cousens, representing 
a New York syndicate. At the price 
offered, the unsecured creditors should 
recéive about 90 per cent of their 
claims, inclusive of dividends from 
the Connecticut company, of which 
Col. George Pope is the sole receiver. 

The ‘report of the receivers was 
allowed, but it does not include com- 
pensation for them or counsel fees. 
In the report the receivers state that 
a new ‘plan of reorganization has been 
presented by the creditors. They 
claim ‘that the plant in Westfield, 
Mass., can be operated economically 
and successfully, for an _ indefinite 
period, ‘only by the use of consider- 
able of the cash on hand. 


Business Improves in 
South America 


Reports as to conditions in Argen- 
tina indicate marked improvement. 
Crops of wheat and linseed have been 
fairly good and prices very high, while 
wool exports brought record prices. 
Everything points to a record corn 
crop, with prices remaining high. 
While the international moratorium is 
still in existence, Mr. Allen, of the 
Buenos Aires branch of the National 
City Bank of New York, expresses 








1330 


the opinion that if United States mer- 
chants exercise discretion in accord- 
ing credit of approximately 90 days 
sight, keeping in close touch with 
the New York office of the National 
City bank, they will be assuming no 
more than the ordinary business risk 


incident to commercial transactions 


when carried on between different 
countries. 
Exports to‘ South America in the 


last three months show a gratifying 
improvement when compared with 
the earlier part of the war period. 
Exports to South America showed a 
marked falling off in each month from 
August to the close of February, but 
in March were about $2,000,000 more 
than in the same month of last year, 
and April showed another gain of 
about $2,000,000, the total for March 
and April to all South America being 
about 25 per cent in excess of the 
same months of last year. 

May exports to Argentina from the 
port of New York include $207,000 
worth of iron and steel manufactures, 
$63,000 worth of agricultural machin- 
ery, $88,000 worth of packing house 
machinery, $20,000 worth of automo- 
biles and $63,000 worth of electrical 
supplies. May exports to Uruguay 
included about $70,000 worth of iron 
and steel manufactures, $50,000 worth 
of tin plate $16,000 worth of 
hardware. 


and 


Industrial Stocks 


With a golden stream coming into 
this country from foreign lands and 
sterling exchange making the lowest 
record in a generation, the past week 
has called attention in a most im- 
pressive way to the seriousness of the 
problems connected with the 
great war. If the exporting of Ameri- 
can products continues in as _ large 
volume as during the past two or three 
months, the further decline of sterling 
exchange would seem to be inevitable. 
Just how this situation will be worked 
out, no one can predict, but American 
investors doubtless will be asked to 
subscribe to a large part of the new 
billion-dollar British loan, the pro- 
ceeds of which will, it is expected, be 
devoted largely to the purchase of sup- 
plies in this country. 

The week opened Monday 
general decline of from 1 to 2 points. 
Demand bills on England sank to 
$4.77% for the pound sterling. Another 
decline in sterling Tuesday interfered 
with the operations of the bulls. West- 
inghouse stocks were strong on account 
of a rumor that the company had been 
offered another big contract for war 
supplies. After some unsteadiness in 
the earlier part of the day Wednesday, 
there was an advance in the last hours. 


financial 


with a 


THE IRON TRADE REVIEW 


Thursday, the feeling was fairly opti- 


mistic. At Cleveland American Multi- 
graph Co. stock took its rank among 
the war stocks, owing to the report 


that it is considering taking on a large 
contract for war supplies. It opened 
at par, advanced one-eighth and closed 
at that figure bid. American Multi- 
graph made a new high record Friday, 
when it touched 23%. Investors gen- 
erally were inclined to be conservative 
Saturday and the changes for the week 


show mixed results. 
Quotations at the close of business 
June 19 and changes in the leading 


stocks identified with the iron and steel 


industry for the week are shown in 
the following table: 
Close Net 
June 19. change. 
Amer. Brake Shoe & Fdy. Co. ... = aevee 
Amer. Brake Shoe & Fdy. Co., 

SEE: Eprcnasns seen ones 148% + 4% 
a re ae ee 45% —1% 
American Can, prid.......... 103% % 
Amer. Car & Foundry Co.... 55% —% 
Amer, Car & Fdy. Co., prfd.. 114 2 
American Locomotive ........ 51% +2 
American Locomotive, prfd... 96 +1 
American Steel Foundries..... 37% +2% 
Baldwin Locomotive ......... 66% +7% 
Baldwin Locomotive, prfd..... 103% —1% 
Bethlehem Steel ............. 163% —3% 
Bethlehem Steel, prfd......... 11464% —1% 
Colorado Fuel & Iron........ 32% + % 
OE ee 68 ted 
Continental Can, prfd......... 100 +2% 
CSGREGRT *TUNRCUREG 6s 0 cece ocse 172% —% 
International Harv. of N. J... 104 ..... 
SC ee os ke ubeee “chases sadee 
ee eee rie 
Nat’l Enamel’g R tamp. Co. 16% 4% 
Nat'l. Enamel. & Stamp Co., 

nk Si AN i ak an wwe. b khien: “aie ahs 
a. a” A eee 49 + % 
ee BS” Ser ee 
gi ey Oo 6 ee 160% —1% 
Republic Iron & Steel Co..... 29% —¥% 
Republic Iron & Steel Co., 

I 0 


RRA Pr ee ae 40% —3% 
United States Steel........... 60% % 
United States Steel, prfd..... 110 +1 
Westinghouse Mfg. .......... 97”7% — 


Financial Notes 


The American Locomotive Co. has 
declared the regular quarterly divi- 
dend of 134 per cent on the preferred 
stock, 

The Van Dorn Iron Works Co., 
Cleveland, has declared the quarterly 
dividend of 134 per cent, payable July 
1. Books close June 22. 

The Westinghouse Electric & Mfg. 
Co., Pittsburgh, has declared the reg- 
ular quarterly dividends of 1% per 
cent on the preferred stock and 1 
per cent on the common stock. The 
preferred is payable July 15 to stock 
of record June 30. The common is 
payable July 30 to stock of record 
June 30. Retiring officers of the com- 
pany were re-elected by directors at 
the meeting Thursday. 

Stockholders of the Kelly Island 
Lime & Transportation Co. have in- 
creased the number of directors, add- 
ing to the board H. G. Dalton, of 
Pickands, Mather & Co. Charles R. 
Morley, of Cleveland, also takes the 
place of Director George B. Morley, 
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of Saginaw, Mich. The board de- 
clared the regular quarterly dividend 
of 2 per cent, payable July 1. Books 
close June 19. All officers were re- 
elected. 

The receivership of the Alton Steel 
Co., Alton, Ill, a $500,000 corporation, 
organized for the manufacture of 
hoop steel, was ended in the court at 
Edwardsville, Ill, on June 16. James 
Duncan, of Alton, was appointed re- 
ceiver July 8, 1914, about a year after 
the company began operations. 

At a meeting of directors of the 
Wheeling Steel & Iron Co., Wheeling, 
W. Va., June 17, it was decided to call 
a special meeting of stockholders, June 
30, to consider a resolution providing 
for an issue of first mortgage 6 per 
cent bonds to the amount of $5,000,600. 
Of this issue, part will be disposed at 
drafting and part later. It is the in- 
tention of ‘the company to extend 
plants in the Wheeling district. Num- 
erous improvements are being  con- 
sidered and it is probable several addi- 
tions will be made. 

A voluntary petition in bankruptcy 


has been filed in the United States 
district court of New York City 
against the Pittsburgh Contracting 


Co., which has been engaged upon a 
large contract for the construction of 
a section of the Catskill aqueduct, in 
this city. This work is in the final 
stages of completion. Geo. H. Flynn, 
of Pittsburgh, is president, and Wm. 
A. Flynn, of Pittsburgh, vice presi- 
dent, of the company. The company 
has a capitalization of $1,000,000. The 
bankruptcy petition by creditors is 
said to be the outcome of losses on 
unprofitable contracts. 

The Maynard H. Murch Co., invest- 
ment brokers, Cleveland, has _ pur- 
chased $300,000 7 per cent cumulative 
preferred stock of the Cleveland Metal 
Products Co. Shareholders of the 
Cleveland Foundry Co. own the stock 
of the Metal Products company, and 
during the life of an issue of $300,000 
of bonds of the metals company guar- 
antee the principal and dividends of 
the new preferred stock. The proceeds 
of the sale of the stock will be used to 
extend the business and for additional 
working capital. The company manu- 
factures enamel ware and is special- 
izing in sheet aluminum and aluminum 
kitchen ware. The net worth of the 
company’s properties, covering 17 
acres on Ivanhoe road, after all debts, 
is $750,000. 


The new plant of the Alloy - Steel 
Forging Co., at Carnegie, Pa., started 
operations last week. The works of 


the company formerly were located at 
Braeburn, Pa. The main building is 
100 x 300 feet, it has two 25-foot bays 
and one 50-foot bay. 








New President is a Man of Mark 


Head of American Society for Testing Materials Has Had a 
Distinguished Career—Was a Charter Member 








_ican Societey for Test- 





ANSFIELD MERRIMAN, the newly elected 
president of the Amereican Society for Test- 
ing Materials, has been recognized for many 

years as one of the foremost authorities on civil 
engineering in this country. Mr. Merriman was born 
in Southington, Conn., in 1848, and received his 
education at Sheffield Scientific School, Yale Uni- 
versity, graduating in the class of 1871 with the 
degree of bachelor of philosophy. A year later he 
received the degree of civil engineer, and in 1876 
the degree of doctor of philosophy. Another degree 
bestowed upon Mr. Merriman is that of doctor of 
science, which he received from the University of 
Pennsylvania in 1906. Mr. Merriman began his 
career as an assistant engineer in the United States 
engineering corps. From 1875 to 1878 he was an 
instructor in civil engineering in Sheffield School. 
In the latter year, he was 
called to Lehigh Uni- ‘ 
versity as professor of 

civil engineering. This 

post he occupied for 

nearly 30 years, his \ 
resignation taking 

place in 1907. Since 

that time, Mr. Merriman 
has practiced as a consult- 
ing, civil and hydraulic 
engineer. Mr. Merriman 
was one of the charter 
members of the Amer- 


ing Materials and, 
prior to its formation 
in 1902 under its 
present title, was, 
for many years, a 
member of the In- 
ternational Associa- 
tion for Testing Ma- 
terials. When the 
American members 
originally organized 
in 1898, as the Amer- 
ican section of the 
International Asso- 
ciation, Mr. Merri- 
man was elected 
chairman, serving in 
this office from 1898 
to 1900. Mr. Merri- 
man is the author of 

















“numerous text books on civil and hydraulic engi- 
neering. His works include: “Method of Least 
Squares”; “Mechanics of Materials”; “Treatise on 
Hydraulics”; “Strength of Materials”; “Precise 
Surveying and Geodesy”; “Elements of Sanitary En- 
gineering”, and other. He was editor-in-chief of the 
American Civil Engineers’ Pocketbook, published in 
1910. Mr. Merriman resides at 1071 Madison avenue, 
New York City. 

At the annual meeting of the American Society 
for Testing Materials, at which Mr. Merriman was 
elected president, Wm. H. Bixby, retired brigadier- 
general, United States Army, was elected vice presi- 
dent and the following were chosen for membership 
on the executive committee: James H. Gibboney, 
chief chemist, Norfolk & Western Railroad Co., 
Roanoke, Va.; William K. Hatt, professor of applied 

mechanics, Purdue University, Lafayette, Ind. ; 

John A. Mathews, operating man- 
ager and general superinten- 
dent, Halcomb Steel Co,, 
Syracuse, N. Y., and Edward 
Orton Jr., dean, college of 
engineering, Ohio State Uni- 
versity, Columbus. The So- 
ciety has grown rapidly 

in membership in re- 
cent years. The total 

enrollment now is 

1,842, as compared 

with 1,687 last year, 

or a net gain of 155. 

The gain the previ- 

ous year was 113 

and the average in- 

crease for the pre- 
ceding five years 
was 105. It is not, 
however, in member- 
ship alone that the 
society is growing. 
Its influence is much 
greater than in 
earlier years and 
its specifications are 
much more widely 
used. Details as to this 
progress were pointed 
out at the New York 
meeting, a report of 
which appears else- 


MANSFIELD MERRIMAN, , : ca (3 
President American Society for Testing Materials where in this issue. 
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ay Fall Into Trap 


Federal Trade Commission May Attempt to Exercise Power Not Granted 


by Law and Prosecutions May Follow 


Washington, June 22.—James A. Em- 
ery, general counsel of the National 
Council for Industrial Defense, has 


sounded a note of warning to business 
the federal trade 
toward 


regard to 
attitude 
There is, he 


men in 
commission's business 
combinations. believes, 
danger in accepting at face value the 
apparent desire of the commission to 
hold out the olive branch to such com- 
giving an that 


to almost any length to 


binations, impression 


it would go 


encourage them, and thus unconsci- 
ously lead them into a_ legal trap. 


The Iron Trade Review recently called 
to the fact that the commis- 
sion taken an 
called for conciliatory attitude toward 
though it 
that it was under 


attention 


appeared to have un- 


business, as feared, before 
taking up its duties, 
suspicion as being antagonistic toward 
business, 

The 


mental body having to do with busi- 


commission 1s a new govern- 


ness”, or destructive helplessness, or in- 


world, and its services, 
“constructive-helpful- 


in- 


the business 


whether one of 
ness”, or destructive helplessness, or 


difference, remains to be performed. 
It is plain that the business interests 
willingness to co- 


it in 


have manifested a 
operate with it and assist its 


work wherever possible, even though 
an element of concern naturally sprang 


into existence. The fact that the 
chamber of commerce of the United 
States, by referendum, voted favor- 
ably toward the creation of such a 


commission, and has appointed a com- 
mittee to co-operate with it, along with 
the fact that leading business men ap- 
peared before it and offered valuable 
suggestions at hearings in Boston and 
New York, that the 
world is desirous of aiding the com 
mission. But well as 
after that body was created, the ad- 
have 


denotes business 


even before, as 


ministration’s attitude seems to 
been one of tender solicitude for busi- 
ness combinations, and may have un- 
intentionally deluded business interests 
Members of the 
zealous in 


into false notions. 


appear to be 
proclaiming their friendly 
pathetic attitude toward the anxieties 


commission 
and sym- 
of business men. Mr. Emery believes 
that the 
certain 


one of most dangerous ten- 


dencies is a apparent willing- 


ness to assert a power which the com- 


mission does not possess under the 
act which created it. He has _ inti- 
mated that the commission has at 





least privately, if not publicly, ad- 
vanced opinions with respect to 
whether or not combinations or con- 
tracts in interstate commerce may be 
thought to violate the anti-trust acts. 

It has been pointed out by Mr. 


Emery that the federal trade commis- 
sion act makes it plain that the only 
time when the in- 
vestigate for the purpose of assisting 


commission may 


a corporation to conform to the law is 


when the attorney general requests 
the commission to do so after the 
corporation is charged with violating 
the anti-trust acts. 

Investigation by The irom Trade 


that his contention is 


by 


Review proves 


supported section 6, sub 
the 
which 


the 


amply 
trade 
the 


division e, of federal com- 


act, commis- 


shall 


“Upon the application of the at- 
torney general to investigate and make 
recommendations for the readjustment 
of the business of any corporation 
alleged to be violating the anti-trust 
acts in order that the corporation may 
thereafter maintain its organization, 
management and conduct of business 


mission says 


sion have power 


in accordance with law.” 
Many Deluded 
Many business men and_ business 


Mr. said, 
deluded into supporting a proposal for 
the belief that 


opportunity for 


organizations, Emery were 
commission in 
afford 


affirmative 


a trade 
it would an 


practical advice regarding 
the relation of contracts and combina- 
interstate trade to the 


The 


egress, however, was made clear by the 


tions affecting 


anti-trust act. intention of Con- 


an amendment proposed 
Lippitt, 


which 


rejection of 


by Senator Republican, of 
ac- 


His 


amendment provided that any corpor- 


Rhode Island, would have 


complished this identical result. 


might submit a form of com- 
or contracts affecting or in- 
affect 


The commission could re- 


ation 
bination 
tc nded to commerce between 
the 


quire such information as it desired in 


States. 


order to understand proposals, and 


during their consideration by the com- 


mission no person or corporation a 


them would be subjected to 


If, in the opinion of the 


party to 
prosecution. 
commission, their necessary effect and 
the them 
were not to produce a violation of the 


intent of those a party to 


anti-trust laws, the commission would 
issue a certificate to that effect, re- 
vocable at any time on notice and 
hearing. During the life of that cer- 
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ticate no person or corporation a 


party to such contracts or combina- 
tions was to be prosecuted under the 
until a court of com- 


had held 


the commission. 


anti-trust laws 
contrary 


The 


assertion of those that such an amend- 


petent jurisdiction 


to the ruling of 
ment would be analogous to an “im- 
munity bath” was a mere play upon 
a moss-covered phrase, and had no 
fact. The amendment 


hold the 


jurisdiction of 


basis in would 


corporations under 
the 


The revoca- 


plainly 
the 
every sense of the word. 


strict laws in 
tion and prosecution features provided 


prove the statement. 


Power of Government Limited 


Such a proposal is as for as this 
government can go in giving assurance 
to sincere men of the conformity of 
their conduct or combination to the 
anti-trust But the [ 


this proposal, accompanied by specific 


acts. rejection of 


statements from Senator Cummins, 
Senator 


lead- 


trade 


and 
Democrat, of Montana, 
of the federal 
that the 
intended to draft a 


Republican, of Iowa, 


Walsh, 


proponents 


ing 


commission act, commission 


was not code of 


ethics for business men or to give 


advance opinion ‘respecting their con- 
the that 
now the 


duct, disposes of contention 
the 


power, except in the foregoing named 


commission possesses 


instance, to give affirmative guidance 
to the matter of business combination. 

Should the commission, in an effort 
the will of 


idea of 


to gain good business, 
its 


the 


own 
last 


through an erroneous 


power, usurp this authority, 


condition of business would be worse 
the That is 
the the 


publicly expressed, is not an estoppel 


than first. true, because 


for opinion. of commission, 


either to private suits for damage or 


public prosecuution by the district 
attorneys or the attorney general un- 
der the Clayton act or the Sherman 
act. Business men, deluded into sub- 
mitting contracts and arrangements 
for inspection of the commission, 


might thus provide the most powerful 
impulse to vexatious and injurious pro- 
ceedings against themselves by public 
authority or private antagonists. Cor- 
porations secure no immunity by self 
incrimination. 

recent admini- 
the 


of complacently proceeding under un- 


Experience under a 


stration has demonstrated danger 


official assurance from high authority. 


















T IS with much diffidence that | 


ask you to consider the effect of 


_the specifications of the American 
Society for Testing Materials in the 
working out of one of the great 
transportation problems in which we 
are all vitally interested. That the 
large number of rail failures has at- 
tracted no more attention is because 
of the vigilance of the track inspec- 
tion. In the very great majority of 
cases the rails are removed before any 
serious results ensue, but we must 
not take too much comfort from this 


fact, tor each case offers the pos- 
sibility of most serious consequences, 
and this is fully recognized. 

Against these unsatisfactory condi- 
tions we have several possible solu- 
tions: Better steel, in the sense of 
more uniform steel; better steel in 
connection with more rational sec- 
tions; materially heavier sections; or 
retrogression in loads and speeds. To 
date, a combination of the first and 
second has been chosen. There has 
Leen a very general change to open- 
hearth steel, at an increased cost. 

Committees of various societies have 
worked almost continuously on the 
subject of specifications. Today, after 
the fourth revision in a period of eight 
years, the A. S. T. M. specification is 
almost identical with that of the 
American Railway Engineering Asso- 
ciation, but the seemingly small differ- 
ences are really very important. Both 
specifications are identical in chemical 
requirements: both provide that the 
chemistry furnished by the producer 
shall be that of the drillings from the 
ladle test ingot; but both ignore the 
fact that the chemistry of the actual 
rails, at least of part of them, is apt 
to ‘differ widely from the ladle analy- 
sis. In the case of the open-hearth 
specifications there is at least the 
merit of an analysis for each heat. 
In the case of the bessemer rail, the 
chemistry other than carbon is aver- 
aged from two complete analyses per 
24 hours, to determine the quality. It 
is difficult to see how a_ specification 
could be made more absurd, and yet 
tiis clause in one form or another 
has been and still is part of many 
specifications, and it did not originate 
with our committee. 

Neither the American Society for 


presid nt of 


Annual iddress of retiris 
American Society for Testing Materials. At 
lantic City meeting, 1915, 


orking Out 


How They Are Effected by The Specifications of The American Society 








reat 


For Testing Materials 


By A. W. GIBBS 


Testing Materials or the American 
Railway Engineering Association spec- 
ification really protects the buyer as 
to chemistry. Neither puts any limit 
on the amount of segregation per- 
mitted, and it is well known that this 
ranges over wider limits than would 
be permitted in the ladle analysis. 


When Chemists Don’t Agree 


In investigating the causes of the 
failures of individual rails, many 
analyses have shown such startling 
discrepancies between the composi- 
tion of the failed rail and the analysis 
purporting to represent the heat, that 
it was difficult to believe that they 
could represent the same _ material. 
Either the ladle analysis is an unre- 
liable index of the quality of the ma- 
terial in the rail, or there is a great 
need for chemical reform. We know 
by experience that when put to it, the 
chemists of the producers and _ the 
consumers can tally within very reas- 
onable limits. This is a serious mat- 
ter for the consumer. In one of the 
railroad wrecks due to a failed rail, 
the government representatives an- 
alyzed the rail and discovered that 
the composition did not at all agree 
with that called for in the specifica- 
tion, and severely scored the road for 
not enforcing its own specifications. 
How far the difference between chem- 
ists is due to difference in methods I 
do not know, but possibly the methods 
by which the chemistry is determined 
nay have to be agreed upon and made 
a part of our specifications. Dr. C. B. 
Dudley, who did much work on stan- 
dardizing methods of chemical analy- 
sis, would in his specifications not 
only state the composition required, 
but aiso the methods by which the 
determination was to be made. 

From the physical standpoint both 
specifications are defective, as both 
contain the provision that if the test 
piece meets the requirements, the ma- 
terial will be accepted; but in the 
event of the failure of the first test 
piece, two more tests are made, and 
if both pass, the material is accepted. 
We hold that this is a pernicious prac- 
tice, in that the consumer has posi- 
tive proof that some of the accepted 
material does not meet the require- 
ments. How this clause ever crept 
into the specifications, we do _ not 
know. We do know that it is noth- 
ing new. If meeting a_ single test 
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Problems 


means acceptance of a definite quan- 
tity of material, failure to do so 
should mean a definite rejection, and 
in a number of our other specifica- 
tions this is the case. 

The American Society for Testing 
Materials specification includes all the 
machinery for detecting physically un- 
sound material by nicking and break- 
ing, and then provides that the rails 
represented by these unsound test 


“ 


pieces shall be accepted as “special” 
rails. Presumably they are to be used 
in some unimportant location. This 
is another very bad practice.. It is 
not always possible to find unimpor- 
tant places. Designating marks in the 
way of paint or punch marks become 
illegible in time. The only sure way 
to keep such material out of im- 
portant service is not to ship it from 
the mill. The total additional cost per 
ton for eliminating both of these ob- 
jectionable physical clauses is quite 
well known and is not large. In some 
specifications both are cut out, but 
we hold that a buyer should not have 
to pay an additional price to avoid 
taking material which does not fairly 
meet the prescribed tests. 

Summed up, the rail specification of 
the American Society for Testing Ma- 
terials does not put a proper premium 
on the selection of the better part of 
the ingot fer one of the most exact- 
ing services for which steel is used. 
Where the A. S. T.. M. specification 
differs from that of the American Rail- 
way Engineering Association it is not 
so good. 

f 


I 
development of our rail industry, we 


we consider all the steps in the 


find very few improvements in meth- 
cds other than those which lend them- 
selves to increased output or reduced 
cost. There are some notable excep- 
tions to this, three in particular, name- 
ly, the electric furnace, for producing 
hetter steel; the sink-head process for 
casting ingots, for producing better 
ingots; and the deseaming process, 
for producing better rails, by me- 
chanically removing some surface de- 
fects which would later develop into 
cams. \ll of these processes are 
represented by rails actually in track 
under observation, but it is yet too 
soon to justify an opinion as to their 
value. 

In this connection, it may be men- 
tioned that, in addition to the sink- 


head process steel rails made in this 
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country by American methods, we 
have, also, a small supply of ingots 
made in Sheffield by the Hadfield 
patented process, which will shortly 
be rolled into rails and put in service. 
Heat treatment has been attempted, 
and such rails are actually in service 
conditions. So far as 
the results are 


severe 
tests go, 


under 
non-service 
promising. 


Hope for Results from Uniform Steel 


It is to be hoped that some of the 
large-scale experiments now in prog- 
ress will show what is to be looked 
for from a more uniform 
One of these includes the requirement 
that the chemistry shall be from the 
of from the ladle test 
ingot, and the segregation must be 
within reasonable limits. This experi- 
ment will, at least, give a quantity of 
fairly uniform material, so far as any 
practical method of representative test- 
Let us hope that 


product. 


rail, instead 


ing will ‘insure it. 
it will give some definite light as to 
how far we should go toward more 
uniform material. 

Should it develop from the test of 
service that by means of more uni- 
form steel, namely, by analysis from 
with limits of per- 
eliminate 


the finished rail, 
missible segregation, we 
enough of our serious failures to make 
will have to face 
such provisions 
shall be carried out. It is certain that 
railroad organizations have the 
chemists to make the determinations 
on the spot, so that by the time the 
rail is ready for shipment the makers 
will have the chemists 
that the steel is acceptable. It is very 
that this complication be 
avoided, but, if uniform 
to be the remedy, the consumers must 
know that they are getting it. 

Aside from the work mentioned in 
the foregoing and some experiments 
on too small a scale to deserve special 
notice, the rail situation remains very 


it worth while, we 


the question of how 


few 


advice from 
desirable 


steel proves 


muchas it was seven or eight years 
from the beaten 
met by an in- 


ago. Any deviation 
path is immediately 
crease in the price asked, the reason- 
ableness of which the purchaser has 
no means of determining. In at least 
one case of which I have knowledge, 
the actual expense of every kind, so 
could be ascertained, due to 
certain system, 
of the annual 


far is it 
breakages on a 

was than one-fifth 
increase in the cost of rail due to the 


rail 


less 


introduction of a proposed new speci- 
fication designed to secure the quality 
of rail desired. The year taken was 
not an abnormal one in any way. One 
serious wreck would, however, entirely 
change this showing. It requires a 
lot of courage and a strong sense of 
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duty to justify such an expenditure 
when the direct return is problem- 
atical. 

There are many who believe that 


we connot hope for relief by the use 
of more uniform steel. They make 
the point that, if this is the solution, 
it can be obtained by a discard larger 
the ordinary. They cite the 
records of the carriers to show that 
the failures, especially the breakages, 
are fairly well distributed throughout 
the ingot, so that no practicable dis- 


than 


card would eliminate the trouble. They 
also call attention to the many exam- 
rail which reveal 
can 

conditions 


broken 
no defect that we recognize as 
such. From they 
argue that the only remedy is to use 
more -that is, 

‘without any change in the specifica- 


inations of 
these 


steel heavier sections 


tions as to quality. Possibly this is 


correct, but we would call attention 


to the fact that post mortems on rail 


sometimes give negative results, be- 
cause we have not before us all the 
related evidence. The rail may have 


by unfair usage, of 
evidence. If 
to defective the 
lost when the track is repaired. 


been damaged 


which there is no due 
evidence is 
Dam- 


ge from defective wheels, etc., leaves 


support, 


1o permanent mark. There is a grow- 
ing belief that the straightening press, 
by straining the material beyond the 
clastic limit, is responsible for many 
and 


otherwise failures, 


it would also explain why rails from 


unexplainable 


the lower part of the ingot figure so 
prominently in the breakage record. 
The present line of progress includes 
a general increase in the weight of 
sections throughout the country. The 
100-pound mark seems to be one of 
the halting but some sections 
go considerably beyond figure. 
A careful study has been made of the 
sections, and the new ones, especially 
believed 


spots, 


this 


of the heavier weights, are 
to be better adapted to secure good 
mill results, as well as better perform- 
ance in the track. 

believe that the 
considerable  in- 


Personally, | time 


has arrived for a 
crease in the weight of sections, and 
I am not so certain that a change of 
quality is required at the same time. 
One reason that appeals is the pres- 
ence within recent years of that class 
“transverse fis- 


of failures known as 


sures’. So far, there seems to be no 
satisfactory explanation for them. It 
seems surprising, if this class of 
breakage develops in the rail, that it 
should not also do so in the tire, 
which is subject to the same intensity 
of pressure. The tire, however, has 


an immensely greater section than the 
head of the and it is not until 
one-third to one-half of the 


rail, 


from 
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original area has been removed by 
wear and turning that it becomes 
necessary to remove the tire from 


service. If the mere fact of the rela- 
tively large area or section of the tire 
contributes immunity from this class 
it is fair to assume that 
somewhat the same result could be 
looked for in the case of the rail head. 

Certain practices, such as the present 
straightening, have long 
called ior Nearly all 


rail passes through the gagging press. 


of failure, 


system of 
improvement. 


The rail specifications are possibly too 
that all 
line 


exacting in rails 
shall be “smooth, straight in 
surface, and without any twists, waves 
or kinks”. It 
this 
good of the rail and whether it would 


requiring 
and 


is'a question whether 


is not asking too much for the 
not be well to make the greatest pos- 
tolerance in the accept- 
such from 


sible way of 


ing rail with variations 


straightness as can be reasonably 


eliminated in laying. 
Mill Methods 


In the search for a remedy for our 
troubles, some have proposed to im- 
the 


product by more or less 


radical the 
It must be remembered, however, that 
a modern steel mill, like the railroad, 
can only exist by being operated on 
ad- 


prove 


changes in mill practice. 


a large scale. It is designed in 


vance with a view to a certain 
sequence of operations, and if proper 
provision has been made for each, 
smooth operation: follows. The mill, 


however, is only balanced when it per- 
forms these the pre- 
arranged order, and to make a radical 


operations in 


change—as, for instance, slow rolling, 


or one of 


cold rolling, more passes, 

the many other innovations suggested, 
may seriously unbalance the whole 
operation. It is not to be expected 
that a mill will be willing to make 
changes in its practice until after 


experimental work has demonstrated 
that the 


ticable 


practice is 
This 


the mere assertion that the 


proposed prac- 
and valuable. does not 


that 
proposed 


mean 
impracticable 
anything 
the 
willing to go as far 
of proving 


changes are 
from 
further; on the 
mills should be 
as possible in the direction 


absolves us doing 


contrary, steel 


or disproving these theories. 


must that 


In conclusion, I repeat 
the rail situation, as we see it, is dis- 
appointing. To add to the complexity 
of the the 


through some of its bureaus, is taking 


situation, government, 
a hand and investigating every serious 
failure, apportioning blame and _ sug- 
gesting remedies. This will probably 
increase rather than diminish, and may 
awkward for the 
the user. 


some day be very 


producer as well as for 
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The Death of Thos. D. West 


HOMAS DYSON WEST, foundryman, father of 
literature of foundry practice in the United States 
and an indefatigable worker in the cause of safety, 
died at Glenville hospital, Cleveland, June 18, as the result 
of injuries received the evening before, when stuck by an 
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to test the practicability of making ingot molds by direct 
metal. This experiment, undertaken for the efirst time in 
this country by him, was successful and was soon generally 
adopted by leading companies. While Mr. West was in 
Sharpsville, the Cleveland plant was burned, and in 1891, 
the business was moved to Sharpsville, where the making 
of ingot mold castings by the use of direct metal was 





automobile. Mr. West was crossing the street near his continued. In 1909. the company was taken over by the 
residence, when he was struck, and was removed to the Valley Mold & Iron Co. In 1906, Mr. West organized the 
hospital, where the end came a few hours later. West Steel Casting Co., at Cleveland, which made its first 

Mr. West was born Aug. 31, 1851, in Manchester, Eng. castings the following year. Mr. West’s son, Ralph H., 
When an_ infant, has been president 
he was. brought of the company 
to the United since its organ- 
States by his ization, while the 
parents and spent father has served 
his childhood as chairman of 
days in Portland, the board of di- 
Me. When 12 rectors and man- 


years of age, he 


began working in 
the foundry of 
the Portland Lo- 
comotive Co. He 
ap- 
prenticeship in 
Portland and 
and 


served his 


Jangor, also 
worked for a 
New York 
1871, he 
Cleve- 
after 


time in 
City. In 
went to 
land, 

attending 
for about 


and 

school 
three 
became a 
molder at the 
Globe Iron Works. 
later 
he became _fore- 
man of the Vul- 
can Iron Works 
Foundry, Cleve- 


months, 


Somewhat 


land, where he 
was known as 
“the boy fore- 
man” For 14 


months, he was in 
charge of the 








aging director. 
This company has 
been very success- 
ful and is now 
making a large 
addition to its 
plant. 

From the time 
he entered the 
foundry as a boy, 
Mr. West was a 
close student of 
its workings and 
the issue of the 
American Machin- 
ist of Jan. 1, 1881, 
contained the first 
article which he 
wrote for publi- 
cation. His arti- 
cles in that paper 
attracted much 
attention, and in 
1882, his first 
book, entitled 
“American Foun- 
dry Practice”, was 
published by John 
Wiley & Sons. 


This book is now 








foundry of Wil- in its twelfth edi- 
liam Tod & Co., tion. In 1884, Mr. 
Youngstown, and West completed 
upon returning to his second work, 
Cleveland, took “Moulder’s Text 
charge of the - Book” now in its 
foundry of Wil- tenth edition. Up- 
liam Fitzsimmons on his removal to 
& Sons. He iater THOS WES? Sharpsville, Mr. 
managed the Foundryman, writer on foundry practice vad worker im the cause of prevention of accidents West took up the 
Variety Iron study of the met- 
Works foundry and also what was known as the “Old allurgy of cast iron. At that time, founders the world over 
Cuyahoga” foundry, which was considered at the time the were buying, mixing and testing iron by antiquated methods 
leading large engine and machinery construction plant of and Mr. West was a pioneer in advocating progressive 
the west. The Cuyahoga works were sold to the Cleveland methods. An important work was the creation and estab- 
Ship Building Co., Jan. 1, 1887. A few months later, Mr. lishment of standardized drillings, which was taken over 
West organized the Thos. D. West Foundry Co., with by the government in 1905. In 1897, Mr. West published 
Samuel Lansdowne and Charles Neracher as associates. his third book, “Metallurgy of Cast Iron”, which has had 
About a year and a half later, George H. Boyd invested very large sale and is now in its fourteenth edition. His 
money in the company, enabling it to make additions to its latest book, “The Efficient Man”, was published in 1914. 
plant. Mr. Boyd became president and treasurer. In 1890, He was also the author of six instruction booklets, which 
Mr. West went to the Alice furnace at Sharpsville, Pa. he wrote for the International Correspondence School, of 
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Scranton, Pa. He was the author of 
numerous articles in The Foundry, The 
Iron Trade Review and other trade 
papers on foundry practice and other 
subjects. 

Mr. West was a member of the 
American Society of Mechanical Engi- 
neers, American Society for Testing 
Materials, American Association for the 
Advancement of Science, Civil Engi- 
neers’ Club of Cleveland, and an hon- 

of the Philadelphia 
Association and also of 


orary member 
Foundrymen’s 
the Pittsburgh Foundrymen’s Associa- 
tion. He was president of the Amer- 
ican Foundrymen’s Association from 
June, 1905, to June, 1906, and for many 
years was one of its most active mem- 
bers. 

In politics Mr. West was a_ staunch 
Republican and for several years was 
president of the Sharpsville Republican 
Club. At the end of the McKinley- 
Bryan campaign in 1896, he was pre- 
sented a handsome gold cane by the 
Sharpsville Republicans and a_ library 
clock by the Sharon Republicans as a 
recognition of the valuable service he 
had rendered his party. 

During his later years, Mr. West had 
devoted a large part of his time and 
energy to the prevention of accidents. 
In 1908, he American 
(Anti-Accident 
wrote numerous articles and pamphlets 


organized the 
Association and later 


to promote the safety movement. His 
latest work along this line was as chair- 
man of the committee of Ohio foundry- 
men, which has been working on the 
framing of rules and regulations for 
the promotion of safety and sanitation 
in foundries of that state. A few days 
before his death, Mr. West completed 
this work and was ready to present it 
for approval to the Ohio industrial 
commission. Owing largely to his ef- 
forts, the Ohio legislature recently made 
an appropriation to further safety work 
in Ohio, The industrial commission will 
receive $5,000 and an additional $5,000 
will be available if the manufacturers 
of the state contribute a like amount. 

Mr. West is survived by his widow 
and by three children, Dr. Thomas J. 
West, of Honolulu,; Ralph H. West 
and Mrs. William E. Ward, of Cleve- 
land. 

The following tribute to Mr. West is 
by Dr. Richard Moldenke, of Watchung, 
N.. Ja? 

“It was a strange coincidence that 
while I was engaged in writing up the 
subject of repairing castings, and dwelt 
upon the first which was written by 
Mr. West (Jan. 15, 188l1—on “burning- 
on” heavy castings), that the telephone 
should ring and word come of_ his 
tragic departure from this life. The 
shock brought home to me the fact 
that we had been close friends for 
nearly 24 years and had worked hand 
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in hand to solve many problems in the 
modern foundry advance, of which Mr. 
West was the father. 

“Back in the early days of my foun- 
dry life, while in Pittsburgh, and when 
Mr. West’s activities were centered in 


Sharpsville, Pa., I spent many a Sunday 


with him and gained wisdom from his 
inexhaustible fund of foundry knowl- 
edge. Many of the elaborate series of 
tests he made, and at which I assisted 
from the laboratory end, were laid out 
at these meetings. 

“He is now called away from _ his 
activities, much too soon for the good 
of the industry, but not too late to have 
experienced within his lifetime the rare 
satisfaction of achieving success, and 
seeing his work for foundry betterment 
accepted as authoritative the world over. 
He is 


authority on practical foundry proce- 


recognized as the foremost 
dure. A genial, optimistic, whole-heart- 
ed man and friend, full of sympathy 
toward his fellow men, but none the less 
ready to apply the surgeon’s knife to 
the roots of inefficiency, self-indulgence, 
incapacity and _ carelessness he saw 
springing to engulf mankind. The mod- 
ern movement for safety and efficiency 
owe much of their early progress to him 

to his facile pen and constant and 
unremitting preachment. 

‘To record his services to the foun- 
dry world would fll many pages of 
the book on the modern foundry ad- 
vance. His writings will be found in 
the transactions of all the engineering 
and technical societies of the world, and 
no man was his equal in the laying out 
of experimental details required in the 
study of his subject. 

“Old and 
world over will mourn his loss. His 


young, foundrymen the 
amiable qualities will live long in their 
memories, and his constant striving after 
the truth will help to spur on others 
to do likewise. Truly of him can be 
said that ‘his works live after him’.” 


Will Build Docks 

Plans for a concrete municipal dock 
and steel warehouse at the Chain of 
Kocks, 10 miles north of St. Louis on 
the Mississippi river, have about been 
completed by the director of Public 
works of St. Louis. 

The dock will be equipped with 
automatic machinery, and will be the 
first definite step the city has taken 
in control of municipal wharves and 
river terminals. The dock will be 
2,000 feet long and 160 feet wide, and 
will be built on property owned by 
the city, a short distance from the 
waterworks plant. 

Two other docks, one in the cen- 
tral part of the levee and one in the 
southern part of the city, will be built 


hy the city to encourage river traffic. 


June 24, 1915 


The municipal belt line will operate 
between the Chain-of Rocks and the 
landing at the southern end of the 
city. Tracks of the Terminal Rail- 


toad Association also will be used. 


Belgians Form Organiza- 
tion 


Willy Lamot announces that several 
competent business men have formed 
an organization for a double object, 
to introduce in Belgium, as soon as 
the war is over, American products 
and manufactures, and to employ as 
agents, representatives, ete.; 2 large 
number of Belgian manufacturers who 
have sustained heavy losses on ac- 
count of the war, but still possess 
capital and can give the necessary 
guarantees. American manufacturers 
interested are asked to address Mr. 
Lamot at Shardhighs, Halstead (Es- 


sex), England. 


New Mills for Youngstown 
Company 


The Youngstown Sheet & Tube 
Co., Youngstown, has contracted with 
the Morgan Construction Co., Wor- 
cester, Mass., for one 9-inch continu- 
ous mill, one 12-inch continuous mill 
and one 14-18-inch continuous mill. 
All these mills are to be completed 
about April 1, of next year. 

In addition to placing contracts for 
these mills, thé Youngstown company 
expects to build two hand mills or 
jobbing mills, the sizes of which have 
not yet been decided upon; but they 
probably will be 10-inch and 16-inch 
mills. The company’s plans for these 
additional mills provide for 9-inch, 
10-inch, 14-18-inch con- 
tinuous mills, four in all, and four 
hand mulls, probably 8-inch, 10-inch, 
16-inch and 20-inch. It is not likely 


12-inch and 


all these mills will be erected for sev- 
eral years, but the company expects 
to add a mill at a time, as fair de- 
mand for the product develops and 
funds become available. 


Campbell, Wyant & Cannon Foun- 
Mich., 
specializes in the manufacture of mo- 


dry Co., Muskegon, which 


tor castings, would like to receive 
catalogs and literature along the lines 
f their manufacture and are especial- 


ly interested in those pertaining to 


chemistry. 


The Wayne Brass Foundry, Pitts- 
burgh, has purchased property adjoin- 
ing its present site, to provide addi- 
tional space for storage and pattern 


shop buildings. 
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Who they are 
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Wim. A. Sproull, who has resigned 
as traffic manager of the Cambria Steel 
Co. to take charge Aug. 1 of the 
bureau of transportation and _ traffic 
of the chamber of commerce of Phila- 
delphia, has been connected with the 
Cambria Steel Co. for 25 years. Be- 
fore that, he was associated with the 
Great Northern; the Chicago, St. Paul, 
Minneapolis and Omaha; the Pennsyl- 
vania; the Buffalo, Rochester & Pitts- 
burgh, and the Chicago & Alton rail- 
roads. He was appointed traffic man- 
ager of the Cambria company, Sept. 
1, 1890, with offices at Philadelphia, 
where he remained until December, 
1909, when he took charge of the 
traffic department at Johnstown. In 
December, 1912, when the _ general 
offices of the company were moved to 
Pittsburgh, Mr. Sproull went to that 
city. He was one of the organizers of 
the Traffic Club of Philadelphia, and 
was second president of that ograniza- 
tion. A tew days ago, Mr. Sproull 
was telected president of the Traffic 
Club of Pittsburgh, with which he has 
been actively identified the last three 
years. 

Donald Tulloch, secretary of Wor- 
cester branch, National Metal Trades 
Association, of Worcester, Mass., has 
returned from a 10 days’ trip to vari- 
ous states in search of machinists, 
being unable to secure any large 
number. 

Arthur J. Wallace, general manager 
of the Economic Machinery Co... -ar 
Worcester, Mass., who has just re- 
turned from a trip through the west, 
makes the prediction that inside of 
10 years the country will be practical- 
ly prohibition. 

W. C. Coffin, in charge of the 
structural engineering department of 
the Jones & Laughlin Steel Co., Pitts- 
burgh, has been elected president of 
\ssociation of 


the General Alumni 


the University of Pittsburgh, from 
which he was graduated in 1883. 

J. B. Evans has become connected 
with the National Concrete Machin- 
Madison, Wis., as general 
manager. Mr. Evans was_ formerly 
engineer of sales installations for the 
General Railway Signal Company of 
Canada, Ltd., Montreal. 

Colonel Richard Coulter, of Greens- 
burg, Pa. has been elected president 
Or the \CVstony Coal & Coke re 


he late L. B. Huff. F. B. 


MEN OF THE IRON TRADE 


What they are doing 


Miller is treasurer; Henry Coulter, 
secretary, and J. B. Huff and R. K. 
Kassatt are vice presidents of the 


company. 

James F. Webb has resigned as 
foreman of the foundry operated by 
the Davenport Locomotive Works, 
Davenport, Ia., and will devote his 
entire attention to the affairs of the 
J. F. Webb Mfg. & Supply Co., Da- 
venport, manufacturer of molding ma- 
chines. 


S. W. Hartley, formerly sales man- 
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ager of the Standard Welding Co., 
Cleveland, has been made manager of 
the production department. Ps. A 
I‘lagg, formerly sales manager of the 
tubing department, has been appoint- 
ed general sales manager and adver- 
tising manager. 

Fred P. 


sociated with the iron and steel indus- 


Oliver, who has been as- 


try for about 20 years, and for the 
past five years has occupied the posi- 
tion of assistant to L. B. Morris, New 
York district sales manager of the 
Cambria Stcel Co., has resigned to 
become vice president and _ general 
manager of the Blackman Talking Ma- 
chine Co., of New York. 

G M. Crockett, of New Glasgow, 
N. S., is visiting the United States 
for the purpose of buying lathes for 
the manufacture of war machinery in 








He was able to pick up a 
few here and there in New England, 
but found it impossible to secure any 
large number on account of manu- 
facturers having sold out their stocks 
and being unable to guarantee early 
deliveries on future orders. 

W. C. Tharp has recently suc- 
ceeded I. J. Shults, resigned, as dis- 
trict manager in charge of the Pitts- 
burgh office of the Hoskins Mfg. Co., 
453 Lawton avenue, Detroit, manu- 


Canada. 


facturer of electric furnaces, pyro- 
meters and heating appliances. Mr. 
Tharp was formerly ciated with 
the Republic Iron & tec! Co., the 
Scientific Materials Cog™imd’ the Met- 
Testing laboratory, of 
Pittsburgh, and has a wide acquaint- 
ance in the Pittsburgh, district. 

C. H. Morse Jr., who has been elect- 
ed president of the Fairbanks, Morse 
& Co., succeeding his father, C. H. 
Morse Sr., was graduated from the 
University of Michigan in 1895, as a 
mechanical! engineer. He first entered 
one of the Fairbanks, Morse & Co. 
shops in order to get a_ practical 
knowledge of the building of gas en- 


allurgical 


gines, pumps, etc. He has been presi- 
dent of the Fairbanks, Morse Mfg. 
Co., Beloit, Wis., in charge of manu- 
facturing, for 10 years, 

H. L. Terwilliger has been appoint- 
ed district manager of the Ingersoll- 
Rand Co., New York City, for the 
territory handled by the San Fran- 
cisco and Los Angeles offices of that 
company. Mr. Terwilliger’s head- 
quarters will be at the branch office 
of the company, 139°Townsend street, 
San Francisco, recently opened. Har- 
ron, Rickard & McCone, who have 
been agents of the company, will co- 
operate with it in the sale of its 
machinery after the expiration of 
their agency contract on July 22. 


Governor Brumbaugh, of Pennsyl- 
vania, last week signed the Lake Erie 
and Ohio river canal bills which pro- 
vide for the continuance of the com- 
mission of five members and author- 
ize counties to hold elections and 
vote on issuing bonds to help meet 
expenses. Ohio and West Virginia 
have laws authorizing them to co- 
operate with Pennsylvania and co- 
cperation by the United States gov- 
ernment is practically a_ certainty, 
according to members of the Penn- 
sylvania commission. 














ool Prices Continue to Advance 


Revival of Demand for Machine Tools Chiefly for England and Russia is of 
Special Interest—Domestic Market More Active at All Centers 


N LAST week’s issue of The /ron Trade Review 
was published an announcement that the prin- 
cipal makers of lathes, turret lathes and auto- 

matic and hand screw machines again had advanced 
their prices by about 10 per cent, making the prices 
on such machines approximately 20 per cent higher 
than they were at the beginning of the year. During 
the past week the movement to advance prices on 
machine tools has become more general. The prin- 
cipal makers of milling machines have effected ad- 
vances ranging from 10 to 15 per cent, and the mak- 
ers of heavy duty, high speed drills have followed 
suit with an advance of approximately 10 per cent. 
It is understood that similar advances in the prices 
of other machine tools shortly will be declared 
effective. 

Further buying of machine tools to manufacture 
munitions of war features the market in the east, 
although this buying is not on as large a scale as in 
the past. This, as previously reported, is due to the 
extent to which the machine tool dealers and manu- 
facturers afe sold ahead. In the east, the Bethlehem 
Steel Co., the E. W. Bliss Co. and the General 
Electric Co., all bought large quantities of equipment 
during the week. Several other concerns who are 
engaged on war contracts bought in a scattered way, 
and the business placed in this manner mounted up 
to a rather large total. Reports regarding companies 
who are figuring on war contracts continue! ‘to, be 
heard. It is understood the Crocker-Wheeler Co., 
Ampere, N. J., now is figuring on such a contract. 
Of especial interest is the revival in the demand for 
machine tools for shipment abroad, mainly to Eng- 
land and Russia. One large interest says the demand 
from these countries for machine tools for making 
war munitions is fully as large as at any time since 
the outbreak of the war. While a large part of this 
business has been booked, the larger portion continues 
unplaced, due to the impossibility of getting the deliv- 
eries wanted. 

Purely domestic demand for -machine tools con- 
tinues to show some improvement, but no one pre- 
tends this demand is anything like what may be 
considered as normal. Practically no purchases or 
inquiries by eastern railroads are noted. The Seubert 
Bearing Co., which has just located at 556 Jackson 
avenue, Long Island City, has purchased a_ good- 
sized quantity of machinery. The American Smelting 
& Refining Co., 165 Broadway, New York, is inquir- 
ing for a few tools, including a boring mill. Gerdes 
& Co., 30 Church street, New York, are in the 
market for a boring mill. Peter A. Frasse & Co., 
Sullivan and Canal streets, New York, are in tie 
market for a few tools. C. K. Turner & Son, 116 
3road street, New York, are inquiring for a number 
of tools. Among eastern concerns which are extend- 
ing their capacity are: The New London Ship & 
Engine Co., Groton, Conn.; the Bantam Anti-Friction 
Co., Bantam, Conn.; the Southington Mfg. Co., 
Southington, Conn.. the Carpenter Steel Co., Read- 
ing, Pa.; the Howe Scale Co., Rutland, Vt.; Heim 
Machine Co., Danbury, Conn.; Farrel Foundry & 
Machine Co., Ansonia, Conn.; Bosch Magneto Co., 
Springfield, Mass.; American Car & Foundry Co., 
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Milton, Pa.; L. W. Pond Machine & Foundry Co., 
Worcester, Mass., and many others. The Pennsyl- 
vania railroad is believed at last to be ready to take 
bids on the new coal-handling plant at Canton, Md., 
which it has had under consideration for two or 
three years. 


Important Industrial Undertakings Considered 


The domestic market for machine tools and rolling 
mill equipment in the Greater Pittsburgh district rap- 
idly is becoming more active. Several important 
industrial undertakings are under consideration and 
equipment dealers predict that the last half of the 
year will be fully as active as the first six months. 
The United States Steel Corporation, as announced 
elsewhere in The Iron Trade Review, has completed 
plans for a $3,000,000 plant at Donora, Pa., for the 
manufacture of spelter and by-products. Inquiries 
for equipment have not yet been sent out. The 
Youngstown Sheet & Tube Co., Youngstown, O., has 
definitely decided to enter the manufacture of bars 
and has awarded contracts to the Morgan Construc- 
tion Co., Worcester, Mass., for one 9-inch continuous 
mill, one 12-inch continuous mill and a combination 
14-inch and 18-inch continuous mill, and considerable 
other equipment will be purchased in the near future. 
The Standard Tin Plate Co., Cannonsburg, Pa., which 


-has completed plans for increasing capacity, is nego- 


tiating for three 15-ton cranes, one 10-ton crane and 
one 20-ton crane. The McKeesport Tin Plate Co., 
McKeesport, Pa., probably will award contracts for 
nine electric cranes next week. The Allegheny Steel 
Co., Brackenridge, Pa., will enlarge its plant for the 
manufacture of a pressed steel side frame for steel 
cars and will erect three large buildings and will buy 
considerable new equipment. Directors of the Wheel- 
ing Steel & Iron Co., Wheeling, W. Va., are seriously 
considering plans for numerous improvements and 
extensions to its plants in the Wheeling district. De- 
mand for lathes for the manufacture of war material 
continues unabated, although no large contracts for 
equipment have been placed in this district for 
some time. 


Majority of Business is for Domestic Delivery 


In Cincinnati, makers of machine tools are taking 
new foreign contracts very carefully, and are specify- 
ing that a sudden termination of the war will not 
make them invalid. It would be safe to say that 
more machine tools have been made in Cincinnati 
since the first of the year, than during any similar 
period in the history of the machine tool trade here. 
The majority of business being placed at present is 
for domestic delivery, as there is still a big demand 
out from American plants making munitions of war, 
and this business is much preferred above that for 
foreign shipment. The French government is inquir- 
ing in this market for a large number of lathes 
and milling machines, estimated to be almost 1,000 
of each, and another inquiry from Italy calls for 
500 lathes of the 14, 16, 18 and 20-inch sizes. These 
are not being given much consideration here, as they 
call for immediate deliveries, and shops are booked 
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An installation of Ayer & Lord Interior 
Wood Blocks in the plant of the Common- 
wealth Steel Company, Granite City, Illinots. 


This company manufactures huge car truck 
frames. The illustration is evidence that 
these blocks have to undergo the test limit 
in flooring service. 


Besides the continual moving about of these 
immense steel castings, violent trucking 
must also be contended with. 


The highly satisfactory results obtained by 
other manufacturers under other severe 
conditions proved to the Commonwealth 
Steel Company that Ayer & Lord Interior 
Wood Blocks would be indispensable to 


them. Read What these Users Say: 

““A year ago we floored one end of our mill with the Ayer & Lord 
Tie Company’s Blocks with results that are entirely satisfactory. 
During the month of November we put down another section of 
the same material, which is the best evidence that we are pleased 
with the blocks and the completed floor.”’ 

“Our flooring stood well under severe treatment and we highly 
recommend it for rolling mills or other factories where heavy 
weights are moved by trucks.”’ 


Ayer & Lord Tie Company 


General Office: Railway Exchange, Chicago 


CLEVELAND, OHIO, MEMPHIS, TENN., 


926 Illuminating Building 1402 Exchange Building 
KANSAS CITY, MO., PHILADELPHIA, PA., 
1117 Rialto Building 319 Perry Building 
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to capacities for at least three or four months in — machines. not=whelly—suited to the purpose=to- which 
they are to be devoted, mostly turning shrapnel. A 
, Minnesota steel and machinery company has taken 
Increase in Prices Effects Railroad Buying considerable orders for tractors which probably will 
Domestic demand for machine tools seems to be on be shipped to foreign users. Another new demand 
the increase. To such a degree has this spirit been is for small turrets suitable for turning brass ma- 
manifested in the Chicago market that buyers from terials, which are not as heavy as those used for 
the east and Canada are not receiving the considera- steel. A large builder of typewriters in Illinois is 
tion they formerly did. General machine shop opera-_ said to have taken considerable business manufactur- 
tions seem to be improving and inquiries are being ing small parts for shells, its machinery being par- 
received from every direction for machines of every ticularly suited to this purpose. Deliveries from ma- 
description. chine tool builders are difficult and many sellers are 
War demand continues strong and a number of devoting much of their time to watching manufactur- 
buyers from Canadian concerns have been in the city ers for fear machines may be delivered to others 
recently, but have found comparatively little equip- who are exerting more pressure. 
ment suited to their needs, as this has been picked The Santa Fe railroad has closed for a few lathes, 
up almost as fast as it could be obtained. Even iess than one-half dozen, on its recent list, but has 
second-hand material which has seen hard use is withdrawn the remainder of the inquiry and is said 
being sought. Demand for milling machines, which to be definitely out of the market. This decision is 
are produced slowly, because of their size, has cleaned said to have followed the recent price increase, which 
up most of the makers in the west and an advance in has made machines too costly for railroads to buy 
price is expected shortly. Strong demand is being except such as they absolutely need. The Burlington 
felt now for turret lathe equipment to make over is believed to be held back by much the same reason. 


EASTERN STATES fining Co., 165 Broadway, is in the market $251,900 for the erection of an asylum for 
. 
‘ other tools. males at Marshalsea. 


for a boring mill and a few 


advance. 


SOMERSVILLE, MASS. — David Houston NEW YORK.—Gerdes & Co., 30 Church PITTSBURGH.—The contract for a double- 
has purchased from Myer Dana property on  gtreet, are in the market for a boring mill. deck stock pen on Herrs Island for the 
Jaques street and will erect a plant for NEW YORK—C. K. Turner & Son, 116 Pennsylvania railroad has been awarded to 
manufacturing automobile tops. 3road street, are inquiring for a number of the Bailey & Lush Co., Philadelphia, at 

WORCESTER, MASS.—Worton Co. is add-  jyachine tools. $150,000, according to reliable reports. 
ing a $5,000 blacksmith shop to its works at NEW YORK.—Peter A. Frasse & Co. PITTSBURGH.—Brakeless Staybolt Co. has 
Greendale, Mass., to be used as a heat tem Sullivan and Canal streets, are inquiring for been incorporated with a capital of $300,000 


pering plant by the Norton Grinding Co. . few tools to manufacture and sell copper, steel, coal, 
iron, timber, etc.; Incorporators are Robert 


HARTFORD, CONN.—Colt Patent Fire —_— ‘ . . : 

; NEW YORK [riton Marine Construction a ve : 

rice a con: ee oseeNene ed aha Co. has been incorporated; $10,000 capital J _ Kay, J. Albert, and Thomas J. McKay. 
contract for rapid fire guns for the British ehekes: by Mi, 1., Ruppert, W W oan. &. PITTSBURGH Alleghe ny Steel Co. has 


government, which will keep the plant busy Werphach 2?! S0@ (TsHaim “st reett completed plans for the erection of four 


for at least two years. huildings, one 90 x 126 feet, one 60 x 120 


NEW YORK.—Miller Centrifugal Motor Co., ; : rie : 
feet and two 30 x 135 feet, for the manu 


MERIDEN, CONN Sdward ] ‘r Co. is , 
{} } I] 9 Edward Millet Yi has been incorporated; $600,000 capital stock; = ‘ 
about to enter upon a contract for shrapnel, FE ull M Lieon a ; facture of a pressed steel side frame for steel 
; : - by ) man, M. ppman = an : , . f 
cases with the French government of suffi : , cars; considerable new equipment. will be 
. Meyer, 108 West 141st street. . ° 
cient size to keep the plant busy for two : : installes 
. . " 4 , kK . . on; ] ns § 71 se 
years, Considerable new machinery will be . see ¢ _ ai = ea : m4 PIT. *tURGH.—Pittsburgh Steel Car Co., 
stalled Co., munitions of war, has been incorporated; . " 
installed. ’ . recently mentioned as having purchased 100 
siete , . . ' $1,500,000 capital stock; J. A. McCann, J. ; . 
NEW BRITAIN, CONN Union Mfg. Co \ H 1 G \ é, ; 00 Fifth acres at Greensville, Pa., for the erection 
arris an i. rents i 4 ; 2 s ea 
has let a contract for the erection of a : of a plant with a yearly capacity of 7,500 
3 : venue. * Pe : 
5-story building, 50 x 160 feet. steel freight cars, soon will be in the market 
2 repPprTy . , : 1 "Mate i : x 
NEW HAVEN, CONN.—New Haven Pulp CANNONSBURG, PA.—Standard Tin Plate for necessary equipment. W. C. Scott, 511 
& Board Co. is to erect a large plant in New Co., which has completed plans to imereas€ Ferguson building, secretary, is in charge of 
Haven, consisting of a 46 x 290-foot ma capacity, has sent out so en for ave cranes, the proposed undertaking. 
chine shop and other buildings three of which are to be of 15-tons PRPREEY) READING, PA.—Reading railway proposes 
omeane . : at a . ’ Eo ¥ on ¢ mn f 2 oO yacity. . 
NEW LONDON, CONN.-—Sheffield Denti one of 10-ton and one of 20-ton capacity to erect a repair shop which probably will be 
frice Co. has let contract for a 2-story and CHESTER.—tThe = Chester plant of the equipped with electric cranes. 
basement, 55 x 85-foot plant newly organized Kansas Tire & Tube Co. will SHARON, PA \ large manufacturing con 


WATERBURY, CONN. Buckley Welding be enlarged; Philip Freshwater is general cern is said to have taken an option on a 
large tract of land near Hubbard, O., where 


Co. has been incorporated; $10,000 capital manager 
stock; by Edward M. O'Brien, William A. DONORA, PA.—United States Steel Cor it will be possible to draw a water supply 
Buckley and Francis J. Quinn. poration has completed plans for the erec- from the mew dam near Coalburg and Brook- 
WOONSOCKET, R I Eastern Constru tion of a $3,000,000 plant for the manu field Center 
tion Co. is erecting a 3-story, 32 x 140-foot, facture of spelter and by-products. SOUTH BETHLEHEM, PA 3ethlehem 
brick storehouse for the Taft-Pierce Mfg. Co., GREENSBURG, PA Rinehart Bros., East Steel Co. will start at once on the erection 
manufacturer of special machinery. Liverpool, O., have been awarded the con of another $60,000 shell-loading factory. 
BROOKLYN.—Equity Iron Works has been tract for a steel bridge across Big. Sewickley AMPERE, N. J.—Crocker-Wheeler Co. is 
incorporated; $20,000 capital stock; by Charles Creek at $75,000 understood to be figuring on a war contract. 
Dipple Jr., Brooklyn; Targeir Omdal, New HARRISBURG, PA.—Harrisburg Pipe & ATHENIA, N. J.—Richardson Scale Co 
Rochelle, N. Y., Edgar R. Kraetzer, Jersey Pipe Bending Co. has commenced work 01 will erect a 1-story, 60 x 150-foot building 
City, N. J the erection of three 1-story buildings The engineer, Elwyn E. Seelye, 101 Park 
BROOKLYN. Sperry Gyroscope Co. has NEWCASTLE, PA.— County commission avenue, New York, has plans in progress 
purchased a site on the west side of the ers recommend the construction of a new ATLANTIC CITY, N. J.—Medford Ren 
Flatbush avenue extension, between Concord bridge over Heshannock creek at Jefferson neck Co. will replace the old wooden struc 
and Chapel streets, and will erect a 10-story street. ture on the seaside route with a $78,000, steel 
concrete building, in which the Gyroscope PHILADELPHIA American Ice Ce will structure 
company will occupy about 100,000 square erect a 121 x 361-foot ice plant PAYONNE, N. J. Jacob Blumberg Co., 


PHILADELPHIA.—W. J. McCahan Sugar hardware, manufacturer, has been incorpo 


teet 

JAMESTOWN, N. Y.—Gurney Ball Bear Refining Co. is taking bids on the con rated; $42,500 capital stock; Aaron, Samuel 
ing Co. will take bids within a few months struction of a 6-story sugar refinery, 64 x 78 and Jacob Blumberg, all of Bayonne 

for the construction of a new factory to feet, with a wing 64 x 64 feet, to be located IRVINGTON, N. J.—Essex Tire Construc 
contain about 45,000 square feet of floor at Tasker street wharf, Delaware river. tion Co. has been incorporated to manufacture 
space. PITTSBURGH.—The department of  chari automobile tires; $125,000 capital stock; by 


NEW YORK.—American Smelting & Re ties has accepted Thomas Reilly’s bid of William Barth, Madison, N. J.; Frank H 
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Do you know that you can make your rolling table gears last three times 


as long? 
No! Well, it’s being done by a number of the biggest mills in the Ohio Valley. 


How? By ‘“INFUSOING” which — 


Increases tensile strength 100 per cent 
Increases life of gears 300 to 400 per cent 
which means— 

Greater efficiency 

Greater economy 
One set of gears instead of three, saving two 
thirds the expense, delay and inconvenience 
of shutdowns to put on new gears. 


We are ‘“‘INFUSOING” gears, pinions, forgings, couplings, spindles, shafts 
and heavy duty parts of all kinds for a number of the largest steel plants. 

Anything made of steel — large or small — can be ‘““INFUSOED”. 

For one Cleveland gear cutting company we ‘“‘INFUSO” an average of 19,088 
pieces per month. 

Ask us to tell you what we have accomplished for others. 

Find out now what we can do for you. 

Write us today about the equipment you want to wear longer and we will 


tell you by return mail what ‘““INFUSOING” will do for you. 


Steel Improvement Company 
5003 Windsor Ave., Cleveland 
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Butterthworth and Fred M. Mervin, both of 
Irvington. 

JERSEY CITY, N. J. — LaBelle Co. has 
been incorporated to manufacture electro- 
chemical products; $100,000 capital stock; by 
Joseph Krieg, Anna Krieg and Augusta 
Gerhardtz, all of Jersey City. 

JERSEY CITY, N. J.—Board of freehold- 
ers will receive bids until July for the 
erection of a $500,000 courthouse; also on 
that date for a $10,000 bridge at 
N. J. 

NEWARK, N. J.—Dirigold & Metals Co. 
has been incorporated to mine and manu- 
facture; $150,000 capital stock; by Russell 
S. Davis, Newark; Carl Nelsen, Newark, and 


Belleville, 


George H, Hinnan, New York. 

NEWARK, N. J.—Mfg. & Sales Co. of the 
Float-Jet Carburetor has been incorporated to 
$300,000 capital 
stock; by Charles F. 
Kraemer, James M. Reilly, all. of Newark. 

NEWARK, N. J.—Tenison Supply Co. has 
been incorporated to manufacture mill sup- 
plies; $25,000 capital stock; by Edward W. 
Bechler, Newark; Claude’ H. Rivers and 
Henry Hopkinson, both of Elizabeth, N. J. 

DOVER, DEL.—Motor Kart Mfg. Co., Inc., 
of New York, has been incorporated in Dela- 
$500,000 capital Alfred R. 
Maxwell Moore, New York; 
Herbert J. Sweenson, Montclair, N. J. 

WASHINGTON.—Sealed 
received at the office of the general purchas- 
ing officer, the Panama Canal, until August 
16, for 12 towing locomotives for 
the canal locks; F. C. Boggs, major, Corps 
purchasing officer. 


carburetors; 
Leschinger, 


manufacture 
Siegfried 


ware; stock; by 


Gormley, E. 


proposals will be 


electric 


of Engineers, is general 
KITE r nr 
CENTRAL STATES 
AKRON, O. 
ing a $30,000 foundry on 
expects to have it ready within a month. 
ATHENS, O.—Athens Electric Co. has in- 
creased its capital stock from $10,000 to $75,- 
000, 
ATHENS, 0. 


Heating Co. is erect- 
Falor street and 


Jahant 


Electric Producing 
Co. has been $300,000 capital 
stock; by H. D. Manington, O. E. Harrison, 
H. C. Allread, E. H. Davis and H. H. 
Schweinsberger. 

CANAL DOVER, O.—Mybro 
Mfg. Co, has increased its capital stock from 
$1,000 to $60,000. 

CANTON, O.—C. L. Stoner, clerk of county 
commissioners, will receive bids till July 7 
for the superstructure of a bridge in Perry 


Central 


incorporated; 


Heating & 


township. 

CANTON, O.—Victor Specialty Co., Can- 
ton, has purchased the Carrollton Novelty Co., 
Carrollton, O., for $40,000 and will manu- 
facture sheet metal and cast iron toys, em- 
ploying about 100 persons. 

CINCINNATI.—Biskett Machine & Mfg. 
Co. has increased its capital stock from $10,000 
to $40,000. 

CINCINNATI.—Wm. Koehl & Co., James- 
town, N, Y., has let a contract for a 4-story 
and basement, 100 x 100-foot plant, to be 
erected on Hulbert avenue. 

CINCINNATI.—Reliance Iron & Coke Co. 
has been incorporated; $25,000 capital stock; 
by Julius Fleischman, Alfred Knight, Albert 
E. Leen, Herbert Black and Irwin Davis. 

CINCINNATI. — Commissioners have _ ap- 
proved plans for a number of bridge and 
road improvements, on which bids immediately 
will be advertised. 

CINCINNATI.—A new 
several hundred tons of 
inforeing steel, will be built connecting Eden 


viaduct, involving 


structural and_ re- 


and Park avenue. 
CINCINNATI.—Master Cutter Machine Co. 
has been incorporated with a capital stock of 
$20,000, by Morris V. Bernheim, E. Palmer 
Bernheim, R. DeV. Carroll, W. W. Cope and 
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Jessee Lowman. The company advises that 


no equipment will be required. 

CINCINNATI.—Globe Automatic 
Co. has increased its capital stock from 
$1,000,000 to $2,000,000.—No new equipment 
additional 


Sprinkler 


will be purchased as the capital 
will be used principally to expand the selling 
organization of the company. 

CLEVELAND. 
has been incorporated; $10,000 capital stock; 
by Wallace I. Knight, A. L. 
Gilbert, A. B. Loomis and A. B. Loomis Jr. 

CLEVELAND.—D. F. 
a $10,000, 2-story light 


Loomis Construction Co. 


Sishop, E. G. 


Sherbondy will erect 
build- 


manufacturing 
providing for 


7,500 
7,000 square feet of space. 

CLEVELAND. 
for the 
vacuum cleaners, call for a 4-story, 60 x 320 


ing at Quincy avenue, 


Plans for the new plant 
Frantz-Premier Co., manufacturer of 
foot main building, a foundry and a_ power 
plant; bids have been taken. 
CLEVELAND.—Cleveland Motorcycle Mfg 
Co., recently incorporated with $100,000 cap- 
ital stock; has not decided whether to build 
a plant or lease adequate a 
Mooney, Cleveland, is attorney for the com- 


quarters. 


pany. 
CLEVELAND. Worm & Gear 


Co., formerly at 990 East Sixty-seventh street, 


- Cleveland 


has taken a 5-year lease on the 3-story plant 


avenue and East Fortieth street, 


40,000 square feet of floor 


at Payne 
containing about 
space. 
CLEVELAND. Westinghouse Electric & 
Mfg. Co. has taken out a $100,000 permit for 
and alterations which will cost 
when $500,000. An 
fireproof pattern and storage plant already has 
being 


additions 


completed about 8-story 


been erected. Preparations now are 
made for a big foundry addition. 
CLEVELAND.—Plans have been completed 
by W. R. McCormack, architect for the board 
of education, which call\for the erection of 
a 5-story, stone high school of commerce and 


administration building, estimated to _ cost 
about $1,000,000. A joint committee of 
citizens and board members will consider 


plans and the exact downtown location 
shortly. 

COLUMBUS, 0O.—Franklin Lead & Zinc 
Co. has been incorporated; $10,000 
stock; by William Siedensticker, G. iiss 
Stephan, S. D. Schneider, W. N. 
Leonard Mohr. 

DAYTON, O.—Morgan Engineering Co. will 
prepare plans for the Fifth street bridge, 
which probably will be erected as the result 
of the investigation committee’s recent report. 

HAMILTON, O.—Herring-Hall-Marvin Safe 
Co. will erect a $40,000 addition. Elmer E. 


capital 


Squires, 


Watson is resident supervisor. 
LORAIN, O. Director 
expected to advertise for bids on a light and 
power contract for the city and for private 
consumers. If they are not satisfactory the 
council probably will go ahead with plans to 
vote on $350,000 bonds for the erection of a 


Service Lewis is 


municipal power plant. 

MT. VERNON, O.—Arnold Merkel, Cincin- 
nati, representing a company recently organ- 
ized to take over a spring wheel and backed 
by Dowling & Co., an investment firm of 
Cincinnati, desires to raise $6,000 in Mt. 
Vernon and $12,000 elsewhere for the _ loca- 
tion of a plant in Mt. Vernon. The original 
plant at Elkhart, Ind., went into the hands 
of a receiver and later was badly damaged 
by fire, about $25,000 worth of equipment 
being saved. 

NEW PHILADELPHIA, O.—Ohio 


Co. has awarded contract to W. C. 
& Son, Zanesville, the contract for a power 


Service 
Handshy 


plant. 
NEW 

Co. has been 

stock; by Herman 


Foundry 
capital 


Semi-Steel 
$10,000 
Gustav. A. 


PORTAGE, O. 
incorporated; 
Peterson, 


June 24, 1915 


Schwartz, A. S. Herdman,. M) H. —Behncke 


and E. P. Brown. 
TROY, O.—Star Foundry Co. has been in- 
corporated; $10,000 capital stock; by W P. 
Anglemyer, Arthur Lockwood, Jacob Lust, J. 
M. Berman and J. C. Fullerton Jr. 
HUNTINGTON, W. VA.—The chamber of 
commerce, C. P. Snow, president, has ap 
pointed a committee to prepare plans for a 
$475,000 bridge across the Ohio river 
WHEELING, W. VA. 


Estimates on the 


proposed well water filtration system have 
been completed by city engineer, C. B. Cooke, 
who recommends the use of centrifugal pumps 


and a 5,000,000-gallon storage reservoir 


WHEELING, W VA 
Wheeling Steel & Iron Co. are 


Directors of the 
seriously 
considering numerous improvements and. ex- 
tensions to plants of the company in_ the 
Wheeling district. 

FT. rriiOMAS, KY The 
Winston Ross, 
franchises for the 


city council 
secretary, is preparing to 
award operation of a 
plant. 

Elizabeth 


water system and electric light 
HARLAN, KY.—W. E. Hunter, 


organized a 


town, Tenn., has company to 
install a water system. An ice plant also 
may be established The total investment 
will be $50,000. 

JACKSON, KY.—J. W. Dean is in_ the 


market for a 
roller, oil sprinkler and other road 


second hand steam road 
building 
10-ton roller is 


machinery. \n eight or 


desired. 
KEWANEE, KY. 


Co. is planning to 


Mining 


power equipment, 


Kewanee Coal 
install 
including boiler, engine, generator, etc. 


LAWRENCEBURG, KY. 


sioners will build a bridge over the 


commis- 


White 


County 


water river at Longnecker station. 
LEXINGTON, KY. — J. Z 
Georgetown, Ky., will establish a plant in 
Lexington for the manufacture of a _ patented 


Donnovan, 


steel railroad tie 
LOUISVILLE, KY. 

Machine Co. has changed its 
Louisville Elevator & Machine Co. 


McQuire & Comstock 
name to the 
Louis W. 
Zettler is manager. , 

LOUISVILLE, KY.—B. & 


$30,000, is 


B. Ice & Coal 
Co., capitalized at purchasing 
equipment for an ice plant at Fourteenth and 
Ormsby streets; address Claude N. Boone. 

OWENSBORO, KY.—Southern Foundry Co. 
is planning to manufacture shrapnel. 

EVANSVILLE, IND.—Mead, Johnson & 
Co., Jersey City, N. J., have completed plans 
to remove their plant to Evansville, and 
will remodel a mill building which has been 
leased for their use 

KOKOMO, IND. — County commissioners 


have passed an appropriation of $17,000 for 


a bridge in Ohio street. 

LIBERTY, IND. W. F. 
auditor, is about to sell $15,000 bonds for the 
erection of a bridge: over Whitewater river at 


Bissert, county 


Brownsville, Ind. 

MT. VERNON, IND.—J. R. 
auditor, will take bids about July 1 on sev 
eral steel and concrete bridges. 

NORTH LIBERTY, IND.—A corporation 
with $14,000 capital stock with the city as 
the chief stockholder is being formed to es- 
tablish a water works plant. 

PORTLAND, IND. — McLaughlin & Hul 
sken, architects, Lima, O., have made prelimi- 
nary plans for a 3-story courthouse, 90 x 160 


Haines, county 


feet, costing $275,000. 

CHICAGO.—American Pattern & Metal Co 
2059 Walnut street, has increased its capital 
stock from $10,000 to $12,000. 

CHICAGO.—Marshfield Lamp & Brass Mfg 
Co. has been incorporated to f 
stock; \ 
Hinckleman and 





brass devices; $10,000 capit 
law Gronczewski, Alexander 
Zygmund J. Odsoki. 

CHICAGO. Metal Goods Co. 
has been incorporated with a capital of $1,000 


Laboratory 











TTT 
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June 24, 191 5 


Thomas P. Octigan, 105 West Monroe: street, 
may be addressed. 

CHICAGO.—R. M. Hvid & Co., 86 South 
Dearborn street, manufacturers of gasoline 
engines, have incorporated with a capital 
stock of $50,000. 

GALENA. ILL.—G. W. Landreth & Co. 
have bought the Old Cyclone mine near Galena 
and will remodel the plant, installing modern 
machinery to operate on a larger scale. 

OUINCY, ILL.—Michaelman Steel Construc- 
iSines Co., Second and Hampshire streets, is 
building an $8,000 addition, two stories, 109 
x 133 feet. 

SPARTA, ILL.—Board of local improve 
ments will ask bids soon on a water works 
plant to cost $60,000, W. McK. Brown, 
East St. Louis, IIl., is engineer. 

SPRINGFIELD. ILL.—J. C. Kerst is hav- 
ing plans made for a factory to manufacture 
auto farm machinery. 

DETROIT.—Auto Crank Shaft Co., J. M. 
Hubbard, general manager, is erecting an addi- 
tion to its foundry on Pioquette avenue, to 
cost $10,000. 

DETROIT.—Plans are being prepared by A. 
A. Albrecht Co. of Detroit for a $25,000 
reinforced concrete addition for the Detroit 
Screw Works. 

DETROIT.—Detroit Edison Co. has applied 
to the state railway commission for permis- 
sion to make a_ $75,000,000 mortgage of 
which about $60,000,000 will be used for 
future improvements. 

DETROIT. — Pronovost 
Wheel Co. has been incorporated to manu- 


Torsion Spring 
facture torsion spring wheels for motor 
vehicles; $50,000 capital stock; by Joseph 
Pronovost, Herbert Pronovost and George 
H. Ropes. 
DETROIT.—Atlas 
Crawford, president, has awarded contract to 
the Wisconsin Bridge & Iron Co., Milwaukee, 
for the erection of a 85 x 270-foot addition, 
of steel frame construction at Artillery avenue 
and the Wabash railroad. The plant, which 
is to be ready in September, is to handle 


Foundry Ca. Robert 


increased business. 
JACKSON, MICH. 
the Brisco Motor Co., organizer of the Max- 


Jenjamin Briscoe of 


well and French Brisco companies, has pur- 
chased two farms near Jackson and will erect 
factories for the manufacture of the new 
Argo moderate priced car at the rate of 
10,000 to 20,000 annually. 

PORT HURON, MICH.—County commis- 
sioners will build a $15,000 bridge over Pine 
river. 

THREE RIVERS, MICH.—George Champe, 
engineer, Toledo, O., is preparing plans for a 
municipal light and water plant for which 
citizens have voted $50,000. 

BEAVER DAM, WIS.—Klipper Mfg. Co. 
has been organized at Beaver Dam, Wis., 
by R. P. Scholz and N. Schweiger to manu- 
facture a general line of brass, bronze and 
aluminum products. The new company takes 
over the business of E. O. Siedschlag & Co., 
East Third street, Beaver Dam, having pur- 
chased the major interest of E. O. Siedschlag. 
Some improvements are contemplated, but 
no important extensions will be made at this 
time. 

CARROLLVILLE, WIS.—United States Glue 
Co. is having plans prepared by Herman J. 
Esser, Milwaukee, for a 1-story, 154 x 365 foot 
factory building and a 2-story 205 x 225-foot 
warehouse, both to be added to its plant this 
year. W. G. Hanson is general manager. 

GREEN BAY, WIS.—Walter F. Gerald, has 
organized the Badger Welding & Cutting Co 
and has opened quarters in Green Bay. 

GREEN BAY, WIS.—Automatic File & 
Index C manufacturing fireproof and fiber 
office material, is building a 37 x 40-foot 
addition to its plant for finishing and stock 
rooms. Upon the completion of this addi- 
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tion, another wing, 30 x 48 feet, will be 
undertaken. 

GREEN BAY, WIS.—East River Iron & 
3rass works has been leased by Theodore and 
A. Helgerson, who wili conduct the business 





Gladdest for Saddest 


“It might have been.” 

Yes— 

These are sad words, and 
would they not have appeared 
less often in the category of 
business, tf only— 

The right hunch had been 
given at the right time? 

But to break away from this 
gloom— 

Your attention, Mr. Sales 
Manager, is called to some 
right-time hunches, preluded as 
follows : 

“The ‘gladdest’ words of 
tongue or pen, as in the days of 
yore, 

Simply is this little phrase: 
‘We're in the market for— ” 

C. K. Turner & Sons, 116 Broad 
street, New York City, are in the 
market for a number of machine 
tools. 

Gerdes & Co., 30 Church street, 
New York City, are in the market 
for a boring mill. 

American Smelting & Refining 
Cos: 165 Broadway,'New .York City, 
is in the market for a boring mill 
and a few other tools. 

Peter A. Frasse & Co., Sullivan 
and Canal streets, New York City, 
are in the market for a few tools, 

Pittsburgh Steel Car Co. soon 
will be in the market for equipment 
for its proposed plant at Greens- 
ville, Pa. 

Standard Tin Plate Co., Cannons- 
burg, Pa., ts inquiring for five 
cranes, three of which are to be 15- 
tons capacity, one of 10-ton and one 
of 20-ton capacity. 

Edward C. Miller, Meriden, 
Conn., 1s about to enter into a con- 
tract for a large shrapnel contract 
and will considerable 
amount of new machinery. 

Allegheny Steel Co., Bracken 
ridge, Pa., has completed plans for 
the erection of four buildings for 
the manufacture of a_ steel side 
frame for steel cars and will install 


install a 


a considerable amount of new 


equipment. 











under the name of the Helgerson Bros. Iron 
Works. 

KENOSHA, WIS.—Board of water com- 
missioners will soon award contracts for the 
construction of a new lake intake, crib, pump- 
ing station and shore tunnel to Washington 
island, costing approximately $160,000. The 
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intake and shore tunnel will require about 
10,000 lineal feet of 42-inch cast iron pipe. 
Plans and specifications have been prepared 
by B. C, Brennan, superintendent of water- 
works. 

LA CROSSE, WIS.—It is reported the Wis- 
consin-Minnesota Light & Power Co., with 
headquarters in La Crosse, will spend about 
$48,000 in reconstructing its heating system and 
distribution lines, 

MADISON, WIS.—John T. Blake, Madison, 
was awarded the general contract for the 
erection of the new branch house of the 
J. I. Case Threshing Machine Co., Racine, 
Wis., in Madison, It will be 100 x 146 
feet in size and contain a complete service 
shop, garage and parts stock for the accom- 
odation of the western Wisconsin territory, 
which this branch covers. C. C. Doring is 
local manager. 

MILWAUKEE, WIS.—The plant. of the 
Western Fixture Co., recently burned with 
$10,000 loss, will be rebuilt at once. 

MILWAUKEE.—A, D: Koch, architect, is 
taking bids for the erection of a $250,000, 
10-story, steel and concrete office building. 

MILWAUKEE.—E. H. Harbach, Tenth and 
Prairie streets, secretary of the board of 
education, is preparing to erect a brick and 
concrete fireproof 1-story boiler house addi- 
tion; 36 « 75. feet, cost $15,000. 

MILWAUKEE.—North End Foundry Co., 
Sixtieth avenue, West Allis, which erected a 
new plant upon its removal from North Mil- 
waukee about eighteen months ago, is erect- 
ing an addition to its plant to take care of 
increased orders. The new building will be 
of brick and _ steel construction, 60 x 80 
feet, one story, and the work is in charge of 
Klug & Smith, consulting engineer, Mack 
block. 

RICHLAND CENTER, WIS.—Prouty Auto- 
mobile Co. is erecting a 44 x 126-foot addition 
to its garage, to be used as a repair shop 
and auxiliary storage. 

WAUSAU, WIS.—The general contract for 
erecting a $250,000 cold storage, warehouse 
and meat packing plant for the Wausau 
Farmers’ Co-operative Packing Co. has been 
awarded to F, W. Krause, Wausau, by Chi- 
cago architects in charge of the project. It 
is expected the plant will be ready by Nov. 
1. Contracts for the equipment are now be- 
ing made. 

WESTBY, WIS.—-This village has voted to 
issue $30,000 bonds for a number of com- 
bined projects, including a municipal electric 
light and waterworks plant, village hall, li- 
brary and auditorium. The pumping station 
and power plant will be 45 x 70 feet. The 
village has engaged E. E, Dillon, architect 
and consulting engineer, 1039 University 
avenue, Madison, Wis., to supervise the work. 

FT. MADISON, MO.—D. L. Davis Co., 
manufacturer of a tire inflator, is reported to 
be planning the erection of a large plant in 
Ft. Madison. 

KANSAS CITY.—Bonds for $450,000 have 
been voted for bridges and viaducts. Henry 
J. Yost is mayor. 

MACON, MO.—Macon Machine Co. has 
been incorporated and will equip a manufac- 
turing plant; $25,000 capital stock; Harry 
Huncker, W. D. Coulter and W. G. Miller; 
incorporators. 

ST. LOUIS.—Philip A. Rohan Boat, Boiler 
& Tank Co. has been incorporated; $25,000 
capital stock; by S. H. Rohan, W. F. 
Fahey and S. H. Rohan. 

ST. LOUIS.—Tytnot Machine Co. has been 
incorporated to manufacture package wrap- 
ping and typing machine; $18,000 capital 
stock; by Henry H. Brockman, Ray W. 
Brockman and Frederick Demko Jr. 
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PIG IRON SHAPES, PLATES AND BARS 
(Delivery to July 1.) Freight Rates via Panama Canal Structural shapes, Pittsburgh.... 1.20c to 1.25« 
Bessemer, valley ............00. $13.65 to 13.75 pees . of : : Structural shapes, Chicago...... 1.39¢ to 1.44 
Bessemer, Pittsburgh .......... 14.60 to 14.70 ger gg ng materials, anes Structural shapes, Philadelphia. 1.369¢ to 1.419¢ 
Paes. - PRUUIER sc iscccodveiee 13.60 to 13.75 os FE og on MB agg PPh ge gg ene Structural shapes, New York.. 1.359c to 1.409c 
tasic, eastern Pt os a wath 13.75 to 14.00 canal ‘ per 100 ‘abe om = Ap bee Bre oom Struc. shapes, San Francisco.... 2.00¢ to 2.05c 
. M nal, ” < ang Sy TT. ° > . aerr 1 240 
Malleable, Pittsburgh peewee eeees 13.45 to re 44 clusive of insurance and dockage Tank plates, Chicago........... 1.34¢ to 1.44¢ 
Malleable foundry, Chicago..... , — Tank plates, Pittsburgh......... 1.15¢ to 1.25¢ 
Malleable foundry, Philac sighs 1. 15.00 to 13 38 From New York.............-+.. $0.45 Tank plates, Philadelphia...... 1.359c to 1.409c 
Malleable foundry, Buffalo...... 12. 50 to 13.00 we a eer .619 Tank plates, New York...... .1.369c to 1.419¢ 
No. 1X foundry, Philadelphia. .. 14.50 to 14.75 From Youngstown SEES Ruh Sua cen .639 Sars, soft steel, Pittsburgh..... 1.20c to 1.25c 
No 2 foundry, Pittsburgh...... 13.45 to 13.95 i IS GN so a'a 5 x n'9 9 weet .619 Bars, soft steel, Chicago...... 1.39¢ to 1.44¢ 
oo 2 sounesy a. penance sv" 12.50 to re cone ao Sat teincew Wid &:p.s 6 bie wood Bars, soft steel, Philadelphia... .1.359c to 1.409c 
Yo, 2 foundry, eveland....... R co Be re -615 Bars, soft steel, New York....1.359c to 1.409c 
No. 2 foundry, Ironton......... 12.50 to 12.75 I i a0 a e'sle sivo tie.d0s -604 Hoops, cnllande, Pittsburgh Pe 1 28e to 1-30 
=e gy a ae spe piae er er ee acameerene idk Ge wie eharae 2s ‘tne Bands, Pittsburgh ......... oes keeee 0 1.20c 
io, 2X foundry, uladelphia... .25 to 14.5 ‘rom Steelton ..... ee ehwes bs 4 Shafting, Pbgh., contr..... »6 to 68 per cent off 
No, 2X fdy., N. J. tidewater... 14.25 to 14.50 a Be eee eee ere .529 Screw stks.. “Pgh. stie 68 to 70 per cont of 
No. 2X foundry, Buffalo....... 12.50 to 13.00 eT a REE sso bon Oe bes as baw 0s -65 Bar iron, Chicago.. : 1.20c 
Bo. 2 aan, Rs ntl ade ewe eS 14.00 to 14.25 A: ID sped be aw sve Cae ora .765 Bar iron, Philadelphia. = : : ‘ i - 1 175c tol 225c 
No. 2 plain, N. J. tidewater... 14.00 to 14.25 Bar iron, New York........... 1.15¢ to 1.20c 
No. 2 plain, Buffalo............ : 12.25 to 12.50 Bar iron, Cleveland... ........+. 1.20c to 1. 25¢ 
No. 2 southern, Birmingham.... 9.50 to 10.00 Bar iron, Pittsburgh........... 1.25c 
No. 1 southern, Cincinnati...... 12.40to0 12.90 Wire rods, Pittsburgh.... .. «$25.00 to 26.00 Hard steel bars, Chicago.... ... 1.20 to 1. '25¢ 
No. 2 southern, Chicago........ 13.50 to 14.00 Billets, Pittsburgh ...... .. 20.00 to 21.00 Smooth finish, mchy. steel, Chi. 1.68c 
hoa 2 southern, Phila. delivery... 14.00 to 14.25 Billets, Youngstown ... ... 19.00 to 20.00 : , 
No. 2 southern, Cleveland...... 13.50 to 14.00 Sheet bars, Pittsburgh. . 20.50 to 21.50 
No, 2 south’n, New York docks 13.75to 14.00 Sheet bars, Youngstown. . 19.50 to 20.50 SHEETS AND TIN PLATE 
No. 2 southern Boston, docks.. 13.75to14.00 Muck bar, Pittsburgh.......... 27.00 
No. 2 south, interior, New Eng. 14.50 to 15.50 No. 28, biack, Pittsburgh...... 1.80c to 1.90 
No. 2 southern Se "Lows... 12:00t01340 . RAILS AND TRACK MATERIAL No. 28, black, Chicago...-..... 1'89¢ to 1.94¢ 
' Virginia Xe axis furnace. bent Serts 12.50 to 13.00 Stand. Bess., rails, Pbgh....... 1.25c No. 28, Gn mill, black, Pbgh... 1.85c to 1.90c 
‘irginia 2X, niladelphia....... 15.25 Stand. open-heart! ae Biel 1.34 No. 28, galvanized, Pbgh. (nom.) 5.00c to 6.00c 
Virginia 2X, Jersey City....... 15.50 I —% - ae — a & a 1226 No. 28, galvanized, Chgo., nom 
aa ag cee eae " papel sate 7 A Let. rails, 12 Ibs. Pbg. & Chgo. 1.17c No. 10, blue, anld., Pbgh. nom. 1.35 
te forge, Pittsburgh Hautes ss ee: 13290 ‘gt. rails, 16 to 20 Ibs., Pgh. & No. 10, blue, annealed, Phila. ..1.459c to 1. $09¢ 
Gray forge, Birmingham. vieeeee 875 to 9.00 I haga 25 to 45 Ibs. Pt gh. op eee a saith hprromeingy 
Silveries, 8 per cent, Jackson, O. 14.75 to 15.25 or tie snail - 
sorwiee | pe cmt, fomeenn, 0. A 1.077 EXTRAS FOR SHEET OR TIN MILL 
Silveries, 5 per cent, Chicago... 16.35 Slag ME CaM ec a me re SP 
Standard low phos., Phil....... 20.00 to 21.00 Reancey hile light, , Chgo BOTW" +3 Me $? ae. 2 eiseancaees 
erage aga = nage bas Pees 4 aed Angle. bara, st. sect. Pbgh. oes. 1.50c (Per hundred pounds.) 
Pitot Wiles Mammdan. then. 0 és. Angle bars, st. sections, Chicago 1.50c 
Nos ‘i to 4 ° Bhs ett 15.25 6.25 Spikes, railroad, Pbgh.......... 1.35cto1.40c Single pickled, cold roll, and re-anl. 30 cents 
PoE APS Si al lat adahd 13°98 to +P as Spikes, railroad, Chgo.......... 150c Hot roll’d pickl’d and anl., tin mill 25 cents 
feet” ee + = ala cecteesicnes 5.75 to ape Track bolts, Rca cSues x ac's 1.90c to 2.00c — me obs cold rolled and re-anl.. oe cents 
F al, 7 : 21. “rack OES «. an 2.00c rn rn ioe od oe gm Slee ad eke ob 8 cents 
Blued stove pipe stock............. 10 cents 
‘ IRON ORE Range MN cecs ist c yon x teecioks 30 cents 
ake Superior Ores. SY Seer errr ere 10 cents 
(Lower lake ports.) F z h Pi teeta ne oer rere ewe sepee 10 cents 
Old range Bessemer, 55 per cent....... $3.75 reig t Rates, ig Iron Oiling < ther stray ioe 0 a 
Mesabi Bessemer, 55 per cent.......... 3.45 Mahoning and Shenango valleys to:— Deoxidizing a RE a ape aieD ease 10 te 
Old range, non- Bess., 51% per cent.... 3.00 Cleveland $0.95 NT te 10 ae 
Mesabi non-Bessemer, 51% per cent.... 2.80 Newark, N. J.... , xy . ; #5 s t ; . . ‘ i ; 3.00 Open- —_ sti itn steel, free sae } 
FOREIGN ORES ene MEMMIDIN 24 ance os p05 p0eacee 3.00 _SFOm Ml pcale.. ...sersccsccsecce 55 cents 
, NM MMMEEI is choc oa .a wake sews 2.79 Special open hearth deep stpg. steel 
(Per unit Philadelphia.) SS ee eee 95 r tree — mill scale.............. 80 cents 
Pric aad MMM ee 3.18 “xtra deep special auto body stock $1.25 
F rn Be - pubes , 24, R14 Ext. for 28 gage ov. 32 to 36-in. wide 10 cents 
Ashes a "a r: re per cent... 8 to 84c Buffalo to:— No reduction for sheets not annealed. 
‘o 10 ses., 5 oO 5 a ce . Sto &8&MYc y r . 
92 per cent ac Albany, N. Y.....c...ssesecccees $1.26 The above extras apply on both sheet and 
COKE a Engiand (all rail)........... 2.58 tin mill specifications, at the same rate. 
New York and Brooklyn (all rail). 2.58 
(At the ovens) New York and Brooklyn (by 
Connellsville furnace ............ $1.55 to 1.60 yen StS le ce alata 1.00 to 1.50 IRON AND STEEL PIPE 
Connellsville fur. contr........... 1.65 to 1.75 irginia furnaces to :-— 
Connellsville furnace coke, fourth Boston docks (r. and w.)......... $3.05 : 
RRR ee FOS Bee, 1.75 New England (all rail)........... 3.25 (Pittsburgh. ) 
Connellsville foundry ............ 2.00 to 2.40 New York dock (r. and w.)...... 2.88 Black. Galv. 
aenenerele eS SOT CORT TE 2.25 to 2.50 Birmingham, Ala., to:— Laie Butt-weld. 
W i sere d a Pe TP ' a = a Chicape | ee ee wr —" . eg 2V hae . A S71 
Pocahontas furnace .............. 1.75 to 2.00 Cl = ‘ i "Ha acne CS es i i ieee y 
Pocahontas foundry .......... 2.00 to 2.25 I ce le” lll hale nr eet pee nett Lap-weld. 
. Poe. eee OSes sarees oenia oe ee ree 2.65 : ‘ sncl > 
New River, foundry ........ 2.50 to 3.00 oe y, oes ae Steel, 2% to 6 inches. 8 62% 
, ‘ae «Agile tela beth ss Bee Se pe ED i a ee ee bi se 
New River, furnace............0. 2.00 to 2.25 New York (rail and water)....... 4.25 
FERRO-ALLOYS *hiladelphia (all rail)............. 5.20 B 
Philadelphi toe OILER TUBES 
Ferro mang. furnace (prompt). $115 Pittsburgh 7 nse na : epic ahtoaaet 490 
Ferro mang. Balti, (future). ..$95.00 to 100.00 Savann: * i ice tia teibnk /Nte ae 2.75 Steel. 3 $1 1 1 73 
Ferro-silicon, 50 per cent, Pbgh. 71.00 to 73.00 Neer ; ] ee mee 30373 inches + eae , = 
Ferro-silicon, 50 per cent, Phila. 71.00 to 73.00 Pine had ee et ee eee ” 
ee 7 to +4 per cent.... 18.00 to 18.50 oo ae teeter eres ereeeeesees $2.80 
“erro-sil., to 12 per cent.... 17.00 to 17.50 ES eer ee er rece .50 
Ferro-sil., 10 to ll per cent.... 16.00 noe 16.50 Moline, rebukes eek eau caconsuy 1.47 WIRE PRODUCTS 
Ferro-sil., 9 to 10 per cent..... 15.00 to 15.50 Omaha see eeee cece eeeeeseeeeneee 3.58 asi , . < 
(Ferro-silicon quoted at furnace Ashland, St. Louis ...eeeee cece ee eeeeeeees 1.58 (Retailers’ price 5 cents above jobbers’ 
: Jackson and New Straitsville.) Ironton and Jackson, O., to quotation. ) 
Ferro-carbon titanium, carloads, Chicas ; ere , : . 
SEM Cees cna ohdasecees Bc to 12%c 7 NCAZO nese eeeeseeeeneeeneeeeees $2.54 Wire nails jobbers, Pittsburgh...$1.55 to 1.60 
/ AMCINMALL sees eee eee eee eeereees 1.26 Plain wire, jobbers, Pittsburgh... 1.35 to 1.40 
SEMI-FINISHED STEEL oe id nated 4 wirewe os Boe ba 7 ~ alv:z a wire, jobbers, Pbgh... 2.15 to 2.20 
Open hearth billets, Phila......$22.06 2 56 ‘ Rae RD AS ad so RROs send pO ere } *olished staples, Pgh pase thee aw’ 1.55 to 1.60 
aa thet yg . Ss rot » pe NE ee cee lice eee ic wheme 1.58 Galvanized staples, Pbgh......... 2.35 to 2.40 
Faliee tte’ et en ni ane Barb wire, painted, jobbers, Pbgh. 1.55 to 1.60 
) . » 25. 26. Barb wire, galv., jobbers, Pbgh... 2.35 to 2.40 
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BOLTS AND NUTS 


(Delivered within 20-cent freight radius.) 

‘arriage bolts, x 6 inches, smaller or 
PP nly oiled a 80 and 10; cut threads 
80 and 5; larger or longer, 75 and 15. 

Machine bolts with hot pressed nuts 4% x 4 
inches, smaller or shorter, rolled 80 and 15; 
cut, 80 and 10; larger or longer, 80. 

Gimlet and cone point lag or coach screws, 
85. 
Hot pressed square, blank or tapped nuts. 
$6.40 off list; hot pressed hexagon blank or 
tapped, $7.30 off, 

Cold pressed square, blank or tapped, $6.10 
off; hexagon, blank or tapped, % inch and 
larger, $7.50; ys-inch and smaller, $8.00. 


RIVETS 


Structural rivets, Pbgh.......... 1.50c 
Structural rivets, Chgo.......... 1.68c 
Balter vivet®, Poh... .....s0cv0 i 


Boiler rivets, Chgo...........++- 
STEEL SHEET PILING 

( Pittsburgh.) 
ee BISOD 5 occ ccc sceceseoepases 


COLD ROLLED STRIP STEEL 


(Subject to regular extras.) 


1.55c to 1.60c 


0.10 to 0.19 Base price 
Carbon. Cut to length 
1% inch and wider ........ Hard. Soft. 
0100.and thicker............ 2.85 3.10 
anes ta 0.099 inc.........+:. 2.95 3.20 
Quan t0- 0.049 inc.........+% 3.10 3.35 
0031 to 0.034 inc..........- 3.35 3.75 
ees 80 O.030 IC... 6c cccecs 3.60 4.00 
Oes0 to O.026 IRC... 2c ceess 3.80 4.20 
Saiz to O:019 in.....ccsess 4.70 5.20 
Ee ME WED acs ones cine 5.10 5.60 
BOIS and O.014..46...6 02000 5.95 6.45 
SINE SS, SAS v er or 6.55 7.05 
ME siscxcecsedaveeswacas.ee® 6.90 7.40 
a 5a oe Sade O US ate 7.25 re 
Coils. 
@300 and thicker........... 2.75 3.00 
Geer to O.099 tC... 66 0 ese cc 2.80 3.05 
Rees 80 OOS. Wie... cc cas 2.95 3.20 
aes. 66. C036 IBC. ccc sence 3.10 3.50 
ee 0 GLOS0 BG. ccc sanvae 3.20 3.60 
Meso to GO.OZE inc... ..cccces 3.30 3.70 
A a 3.60 4.10 
ee Gl Sees 4.00 4.50 
GME “COR Gissceccectuae 4.70 5.20 
DEY wu 66G6 00S 6s caus wee ONES 5.05 5.55 
rr errr rrr ee 5.40 5.90 
i RO? Aer eee 5.75 6.25 
CAST IRON WATER PIPE 
Four-inch, Chicago ........ ; 26.00 
Six inch and larger, Chicago.. 24.00 
Six-inch, New York...........- 20.50 to 21.50 
Four-inch, New York........... 21.50 to 22.50 
Four-inch, Birmingham ........ 21.00 
Six-inch and larger, Birmingham 19.00 


Light weight water and gas pipe, 
$1 per ton higher than stand- 


ard water. 
WAREHOUSE PRICES 
ee eee! CD ries scaep 1.65c 
Steel bars, Cleveland........... 1.80c 
Steel bars, Cincinnati........... 1.75c to 1.80c 
Steel bars, Philadelphia......... 1.70c 
Steel bars, New York.......... 1,80c 
oe ea SS eS eee 1.70c 
a eee 1.65¢ 
Iron bars. Cleveland............ 1.75¢ 
Beam bars, St. Lonis........... 1.65c 
Iron bars, Cincinnati........... 1.70c to 1.80c 
Iron bars, Philadelphia.......... 1.55¢ 
Iron bars, New York........... 1.65c to 1.70¢ 
i Src ci< kcv.gs esses 2.15¢ 
Shapes and plates, Chicago...... 1.75c¢ 
Shapes and plates, Cleveland.... 1.90c 
Shapes and plates, Cincinnati... 1.85c¢ to 1.90c 
Shapes and plates, St. Louis... 1.80c 
Shapes and plates, Philadelphia. 1.70c 
Shapes and plates, New York.. 1.85c 
No. 10 blue anl. sheets, Chgo... 1.95c 
No, 10 blue anl. sheets, Cleve... 2.05¢ 
No. 10 blue anl. sh. St. Louis.. 2.00c 
No. 10 blue anl. sheets, Cinci... 2.00c 
No. 28 black sheets, Chgo...... 2.45¢ 


Corrected up to Tuesday noon 


TH 
| 
HUN 


No. 28 black sheets, Cleveland. . 
No. 28 black sheets, Cincinnati.. 
No. 28 black sheets, St. Louis. 
No. 28 galv. sheets, Chicago..... 
No. 28 galv. sheets, Cleveland... 
No. 28 galv. sheets, Cincinnati. . 
No. 28 galv. sheets, St. Paul.... 


AVATAR {WEAR RA 


IRON AND STEEL PRICES 


LATA EA 


2.45¢ 
2.45c to 2.55c 

2.55¢ 
4.85c to 5.00¢ 
5.50c to 6.00c 
5.50c to 6.00c 
5.50c to 6.00c 








Freight Rates, Coke 


Connellsville regions, per 2,000 Ibs., 80 


RE Sa SE ER rh .80 
ME bau kb odsdsr ehaden A cee eee 1.85 
NINE 4 06 n win in 6. We els dae ene 2.50 
OO” Gee aires Few re et 1.60 
BEE pully. Cheb eek s 40k eek ones 2.10 
Pe SNCs SA ss ce Sua een RAG eR 2.80 
Oe rR ee ms Se 2.50 
Pn. Fac cen ae veneer aaee net 2.50 
eS ae eee 2.70 
Op Sr er crs ys 2.85 
DEL gs c's. vw scene eueeu sion 2.05 
WEEE sp aphcdbiavaicetessahowe™ 75 
NE? WS, Wyo detnesecemeuann 2.94 
DT cc dh Gtw dais eeksasaaraee ee 1.85 
ee. WONOREOR oases ca ccctawen 1.20 
Ra:  waeasecse +4 ebebebn tebe 2.00 








IRON AND STEEL SCRAP 


(Net Tons.) 


No. 1 railroad wrought, Chgo...$ 


No. 1 railroad wrought, Cleve.. 


No. 1 rairoad wrought, St. L... 
No. 1 railroad wrought, Cincin. 
No. 2 railroad wrought, Chgo... 
No, 2 rairoad wrought, St. L.. 


Arch bars and transoms, Chgo. 
Arch bars and transoms, St. L. 
Knuckles, coup. & spr’gs, Chgo. 
Knuckles, coup. & spr’gs, St. L. 
Shafting, Chicago ...... 
RN eer 
Steel car axles, Chicago........ 
Steel car axles, St. Louis....... 
Locomotive tires, Chicago....... 
Lofomotive tires, St. Louis. . 

Cat forge, Chscago.....0.:. ee: 
Pipes and flues, Chicago........ 
Pipes and flues, Cleveland...... 


8.75 to 9.25 
9.25to 9.50 
8.25to 8.75 
7.50to 8.00 
8.25 to 8.50 
8.00 to 8.25 
12.00 to 12.50 
11.50 to 12.00 
8.75 to 9.00 
8.25to 8.75 
12.00 to 12.25 


11.00 to 11.50 
10.00 to 10.25 
10.25 to 10.50 
8.50 to 00 
8.75 to 9.25 
8.25 to 8.50 
6.25to 6.75 
7.25to 8.00 





to: 

DM NE: ocheoes dates tacese 
Philadelphia 
Boston 
Buffalo 
Baltimore 
Cleveland 
Cincinnati 
Chicago 

Minneapolis and St. Paul..... 
rer sii is 
et ee a os a's ga ee 2 Oe 
a rere 
Birmingham 
Pacific coast, (all rail)....... 





Freight Rates, Finished Material 


From Pittsburgh, carloads, per 100 Ibs. 


Pacific coast, via Panama canal 


16.9 cents 
15.9 cents 
18.9 cents 
11.6 cents 
15.4 cents 
10.5 cents 
15.8 cents 
18.9 cents 
32.9 cents 
68.6 cents 
23.6 cents 
30 ~=cents 
45 cents 
80 cents 
61.9 cents 








Pipes and flues, St. Louis...... 
No. 2 cpm, CORON. 2c cc ccenss 
a 


1 

No. 1 cast, Cincinmnati.......... 
No. 2 Casts, Wee BOE sé cc cacs oe. 
No. 1 busheling, Chicago....... 
No. 1 busheling, Cleveland. 

No. 1 busheling, Cincinnati..... 
No. 1 busheling, St. Louis P 
No. 2 busheling, Chicago....... 
No. 1 boiler plate, cut, Chgo... 
No. 1 boiler plate, cut, St. L... 
3oiler punchings, Chicago...... 
Cost. bawiees, CRBORMD. 6.6000 eas 
Cast borings. Cleveland......... 
Cast borings, Cincinnati........ 
Cast borings, St. Louis......... 


Machine shop turnings, Chicago. 
Machine shop turnings, Cleve... 


1344a 


6.00 to 6.50 
9.00 to 9.25 
10.00 


6.00 to 6.50 
6.75 to 
6.00 to 
5.50 to 
5.25 to 
8.25 to 
5.25 to 
6.00 to 
4.75 to 
5.25 to 
5.00 to 
5.75 to 


DMD En 90 EEN OY NI 
CMUNNMUNMUNIUHD 
oOooumumououwow 


Machine shop turnings, Cinci....$ 4.25to 4.75 
Machine shop turnings, St. L... 5.50to 5.75 
Malleable egriceitoral. Chicago.. 7.50to 7.75 
Malleable agricultural, St. Louis 6.00to 6.50 
Malleable, railroad, Chicago.... 8.00 to 8.50 
Malleable, railroad, Cincinnati.. 6.00to 6.50 
Malleable, railroad, St. Louis... 6.50to 7.00 
Angle bars, iron, Chicago....... 11.75 to 12.25 
Angle bars, iron, St. Louis..... 10.25 to 10.75 
Angle bars, steel, Chicago...... 8.25to 8.50 
Angle bars, steel, St. Louis..... 8.25.to 8.50 
Stove plate, Chicago........... 7.25 to 8.00 
Stove plate, Cleveland.......... 8.00.to 8.25 
Stove plate, Buffalo............ 8.25 to 8.75 
Stove plate, Cincinnati......... 6.00 to 6.50 
Stove plate, St. Louis..,....... 6.25to 6.50 
Bundled sheet, Cincinnati....... 4.75 to 5.25 
(Gross tons.) 
Heavy melting steel, Pbgh..... $11.75 


Heavy melting steel, Buffalo... 10.50 to 11.00 
Heavy melting steel, Chicago.... 9%.50to 9.75 
Heavy melting steel, Cleveland.. 10.25 to 10.75 
Heavy melting steel, Cincinnati. 8.50to 9.00 
Heavy melting steel, eastern- Pa. 11,25 to 11:50 
Heavy melting steel, New York: 8.50to 9.00 


Heavy melting steel, St. Louis.. 9.25to 9.50 
Grate bars, WN icciuenganes 9.00 to 9.50 
Grate bars, New York......... 6.50 to 


. 1 railroad wrought, east. Pa. 12.75 to 13.00 
No. 1 railroad wrought, Pbgh.. .25 
1 R. R. wrght., New York. 10.50 to 11.00 

No. 1 R. R. wrought, Buffalo... 10.50 to 11.00 
Shafting, New -XOtMisésscccckas 12.75 to 13.00 
Shafting, eastern Pa............ 15.00 to 15.50 
Wrought pipe, New York....... 8.25 to 8.50 
Wrought pipe, eastern Pa....... 10.50 to 10.75 
Mch, shop turnings, New York. 6.00to 6.25 
Machine shop turnings, Buffalo. 5.75to 6.25 


Mch. shop turnings, Pbgh ay Ear 8.00 
Mch, shop turnings, eastern Pa. 8.25to 8.50 
Cast borings, New York........ 6.00 to 6.25 
Cast borings, eastern Pa....... 8.25 to 8.50 
Cast borings, Buffalo........... 6.50 to 6.75 
Cast borings, Pittsburgh........ 8.50 to 8.75 
Stove plate, Se POME.. cdcas 9.00 to 9.25 
Stove plate, Pittsburgh......... 8.25 to 8.75 
Stove rlate, eastern Pa......... 9.00 to 9.50 
Shoveling steel, Chicago........ 9.00to 9.25 
Shoveling steel, St. Louis...... 8.00 to 


8.25 
Reroll. rails, 5 ft. & ov., Pbgh. 12.00 to 12.50 
Reroll. rails, 5 ft. & ov., Chgo.. 10.00 to 10.50 
Reroll. rails, 5 ft. & ov., Cleve. 10,50 to 11.00 
Reroll, rails, 5 ft. & ov., E. Pa. 11.50 to 12.00 
Reroll. rails, 5 ft. & ov., St. L. 10.25 to 10.75 


Steel rails, short, Chicago...... 10.00 to 10.50 
Steel rails, short, Cleveland..... 11.75 to 12.00 
Steel rails, short, St. Louis..... 9.50to 9.75 
Iron rails, Cleveland nom...... 11.75 to 12.00 
Irom TOR, Se vackbadcknews s 12.00 to 12.50 
Iron rails, Cincinnati........... 10.25 to 10.75 
ivom: valle, Gt. Se vines 6s. ss 10.50 to 11.00 
Iron rails, Pittsburgh (nom.)... 12.50 to 13.00 
Frogs, switches, guards, Chgo... 9.50to 9.75 


Frogs, switches, guards, St. L.. 
Car wheels, (iron), Pittsburgh. . 


9.25to 9.50 
11.50 
Car wheels, (steel), Pittsburgh. 12.25 to 12.50 


Cat Ws. Gs. ocees tees 10.00 to 10.25 
Car wheels, eastern Pa......... 10.75 to 11.25 
Car wheels, Buffalo. ......iccce 10.00 to 10.50 
Car wheels, N. J. points........ 9.50 to 9.75 
Car wheels, St. Louis...... .... 9.75 to 10,00 
Iron axles, Pittsburgh.......... 17.50 
Iron axles, Cincinnati.......... 19.00 to 20.00 
Iron axles, eastern Pa.......... 18.50 to 19.00 
Iron axles, Chicago............ 15.25 to 15.75 
EVO REDE, Pea akac hes ecvne 16.00 to 16.50 
ee ee a Pe 13.75 to 14.25 
Steel car axles, New York..... 13.50 to 14.00 
Steel car axles, Buffalo......... 12.00 to 12.50 
Steel car axles, Cleveland...... 12.00 to 12.50 
Steel car axles, eastern Pa..... 14.00 to 14.50 
No. 1 busheling, Buffalo....... 8.50to 9.00 
No. 1 busheling, Pittsburgh..... 9.75 to 10.00 
No. 2 busheling, Buffalo........ 6.50 to 7.00 
Low phos. steel, Buffalo........ 12.50 to 13.00 


15.00 to 15.25 


Low phosphorus steel, Pbgh.... 
15.00 to 15.25 


Low phos. steel, eastern Pa.... 


No. 1 forge, eastern Pa........ 8.50to 9.00 
No. 1 cast, eastern Pa........-. 12.00 to 12.50 
No. 1 cast, Pittsburgh......... 11.75 to 12.00 
No. 1 heavy cast N. J. points.. 11.50 to 11.75 
Mall. railroad, Cleveland....... 10.25 to 10.50 
Malleable railroad, Pittsburgh... .00 
Malleable railroad, Buffalo...... 9.50 to 10.00 
Malleable railroad, east Pa..... 9.25to 9.75 
Bundled sheet, Pittsburgh...... 9.00 
Bundled sheet, Cleveland (nom.) 8.50to 9.00 
Bundled sheet, Buffalo.......... 7.00 to 7.50 
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“Otis’”’ Fire-Box Plates a Specialty 


Flange Plates Ship Plates Tank Plates 
Steel Axles of all kinds 


STEEL CASTINGS AND FORGINGS 


The Otis Steel Company 


Head Office and AGENCIES 
Works: MONTREAL—Taylor & Arnold, 404 St. 
ors: James St. DETROIT, MICH.—Geo. W. 


House, Ford Building. BIRMINGHAM, 





( leveland ALA.—Carpenter & Hillman, Sales 
i th Clay Agents, Steel Casting Department. 








MALLEABLE CASTINGS 
at 


We positively guarantee Quality and Deliveries 


THE COLUMBUS MALLEABLE IRON CO. 


COLUMBUS, OHIO 














Sharon Foundry Co. 


STEEL 
CASTINGS 


ACID OPEN HEARTH 


We solicit your business 
and guarantee satisfaction Shar on, P a. 








Atlas Steel Casting Company 


General Office and Works: 
BUFFALO, N. Y. 


Acid Open Hearth Steel Castings Exclusively 


Frank D. Moffat & Co., New York and New England 
Sales Agents, 81 Fulton Street, New York 











Illinois Malleable Iron Co. 


Chicago, III. 


Malleable and Gray Iron 





CASTINGS 











+) r ° ° ‘ 
Surface Deéarburization of Steel 
(Continued from page 1306) 
ments. In the case of the piece just examined, it is 


manifestly evident that at least 0.015 inch must be 


removed from the surface to entirely remove all traces 
of decarburization. It is obvious this piece has not been 


properly manipulated either in the heat treatment or the 


mill. This conclusion gives rise to the question as to 
whether the cause lies with the mill or the heat treat- 
ment, or possibly a combination of both. This can, of 


course, be readily determined by a micrographic examina- 
tion before any heat treatment has been attempted. 
Results will no doubt differ considerably for different 
types and sections of steel finished by different processes 
and made for diverse purposes. 

Fig. 2 shows a cross-section of a small hot-rolled 
section as furnished by the mill. With the exception of 
normalizing, it has been given no further treatment. It 
shows evidences of decarburization to the depth of 
about 0.010 inch. In Fig. 3 is shown a piece of the 
same _ steel. 

All the zone decarburized by the mill was removed and 
the piece was then heat-treated according to the practice 
in vogue for its particular application. This consisted of 
heating to about 790 ‘degrees Cent. for 20 minutes and 
then quenching in oil. In this case, however, the time 
in the furnace was purposely prolonged to a period of 
three hours to accentuate any decarburizing effects. It 
will be noted that the decarburized zone is not over 0.005 
inch, and hence it was less than that produced by 
the mill. 

Another piece of this same stock similarly prepared, but 
kept in the furnace nine hours, is shown in Fig. 4. 
Here it will be observed that the decarburization is about 
as ‘deep as that produced by the mill. We, therefore, 
note that in this particular instance the mill was the 
most potent factor in causing decarburization, as_ that 
caused by heat treatment was not very marked, except 
where the duration of the time in the furnace was abnor- 
mally prolonged. 

In conclusion, it may be stated that surface decarbur- 
ization frequently exists in heat-treated steel parts, due 
either to the mill practice or to the heat treatment itself. 
From whatever cause, it should be investigated by the 
metallurgist and its extent ascertained. The microscope 
is undoubtedly the most efficient means of accomplishing 
this purpose in hypoeutectoid steels. When the exact 
cause and extent have been determined, means may be 
provided for correcting it—at least to a certain extent. 
In the grinding operation, however, there sometimes lies 
the opportunity of entirely removing its deleterious effects 
by a judicious determination of the grinding limits, and 
in this the metallurgist should play a more conspicuous 
part than he has in the past. 

Rolling Stock in Russia 

\t a recent conference of representatives of Russian 
car works at Petrograd, it was decided that the Russian 
works are able to increase their output to 60,000 cars per 
annum. Before doing this, the car works wish assurance 
that the increased output will be required during sev- 
eral years, as otherwise they could not risk the expenses 
for the necessary increase in equipment. <A special state- 
ment to this effect was forwarded to the ministry of ways 
of communications. 

In regard to the construction during this year of 40,000 
cars already ordered by the government and private rail- 
| 


ways, the representatives of the car works stated that 


they undertook to fill this order on condition that the 
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works: received all the required,.material and fuel with- 
out delays. Otherwise it would be impossible to deliver 
the ordered cars at the given terms. At present the 
scarcity of fuél has forced some of the works to limit 
their output. One of the most important car-building 
works is working only two or three days per week. 


Fluorspar Production Decreases 


The quantity of domestic fluorspar reported to the 
United States geological survey as marketed in 1914 was 
95,116 short tons, valued at $570,041, compared with 115,- 
580 short tons, valued at $736,286, marketed in 1913, a 
decrease in quantity of 20,464 short tons and in value of 
$166,245, according to statistics compiled by Ernest F. 
Burchard. Notwithstanding this decrease, the produc- 
tion of 1914 has been exceeded only by that of 1912 and 
1913. The average price per ton at mine or mill for the 
whole country, considering all grades of fluorspar—gravel, 
lump and ground—was approximately $5.99 in 1914, com- 
pared with $6.37 in 1913, a decrease of 38 cents a ton. 

The market for the bulk of the fluorspar sold in the 
United States depends on the steel industry, and when 
that industry becomes depressed the demand for fluor- 
spar quickly diminishes. Gravel spar is consumed as a 
flux in basic open-hearth steel furnaces and to a smaller 
extent in other metallurgic operations. In 1914 the mar- 
keted production of gravel spar constituted about 83.3 
per cent of the total marketed output of domestic fluor- 
spar. 

The market for lump flourspar for the manufacture of 
hydrofluoric acid is reported to be improving. This report 
appears to be confirmed by the increase of nearly 55.8 
per cent in quantity and 91.3 per cent in yalue of sales in 
1914, in connection with which the price per ton mcreased 
about 22.8 per cent. 

In Illinois the output in 1914 came from three mines, 
all in Hardin county. Spar was shipped from 10 mines 
in Kentucky (nine in Chittenden county and one in Liv- 
ingston county), one mine in New Hampshire, and five 
mines in Colorado. The mines in Arizona and New Mex- 
ico that were active in 1913 reported that there was not 
sufficient demand for their product to warrant any ship: 


ments during 1914. 


Baryte Industry in 1914 


During 1914, the United States used 34,315 short tons 
of refined barytes and paid $447,358 for it, according to 
statistics compiled by James M. Hill, of the United States 
geological survey. Most of this product was used in 
white paint. 

The barytes mines of Missouri, Alabama, California, 
Georgia, Kentucky, North Carolina, South Carolina and 
Virginia dug 51,547 tons during 1914, for which they 
received $153,715, or $2.98 a ton. 

An item of particular interest during 1914 was the dis- 
covery that the barytes veins near El Portal, Mariposa 
county, Cal., turn into witherite (barium carbonate) at 
relatively shallow depths. Heretofore deposits of wither- 
ite of commercial size were unknown in the United States, 
and all the barium carbonate used, was either imported 
from Germany or made from barytes at considerable 
expense. . 

Another stride in the “Made in America” movement is 
the establishment of plants for the manufacture of barium 
chemicals at Charleston, W. Va., and at Melrose, Cal. 


a i iA | 















Malleable tron 
CASTINGS 


Of HIGH TENSILE STRENGTH and EXCEED- 


ipped 
he . Large or small, we are equippe 
ee meet guarantee complete sat- 












casting - 
ee " is our business to serve you: Quick 
delivery our specialty Write us 
The General Malleable Company 
WARREN, OHIO 





TISC EEL CASTIN 
STEEL CASTINGS 
FOR SEVERE SERVICE 

Taylor-Wharton Iron & Steel Co. 


High Bridge, New Jersey 











Malleable Iron Castings 
Quality and Service 
The Danville Malleable Iron Company 


DANVILLE, ILLINOIS 








Rivets, Burrs, Bolts and Screws 


THE FALLS RIVET CO. 
KENT, OHIO 


Detroit Representative: Mr. H. Temple Barber, Ford Bidg. 
Chicago Representative: Theo. Geissrnan & Co., McCormick Bidg. 
St. Louis, Mo., Representative: Heimbuecher Metal Products Co., 514 N. 3d St. 








Prompt Shipment! Quality Guaranteed! 


We manufacture a complete line of the highest grade STRAP 
JOINTS and CONNECTING RODS, FORGINGS, GIBS, 
KEYS, FINISHED MACHINE KEYS, BRASS and 
BRONZE BEARINGS, Etc. 


Send at once for our little booklet. 


WILLIAM E. LEARD, New Brighton, Pa. 











High-Grade Tin and Terne Plates 
Genuine Charcoal and Iron Terne Plates 


The Carnahan Tin Plate & 
Sheet Company 


Canton, Ohio 
Sotettteat 
* ° wing eel, ut i 
Specialties => sheets, Full Finished Enamel. 
ing and Ceiling Stock, Ete. 
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Men Wanted 


Minimum, 50 words, $1.00. 


Each ad- 
All capitals, 50 words, 
3c. 

aaron should be made to cover eight (8) wants for address if box number is used. 


ditional word, 2c. 


$1.50. 


Each additional word, 


HAR eA Ee a 


THE IRON TRADE REVIEW 


Position Wanted 


Minimum, 25 words, 50c. Each addi- 
tional word, 2c. All capitals, 25 words, 


75c. Each additional word, 3c. 





TTS WN TE A A 


© @ 
Miscellaneous Classified 
Minimum, 25 words, $1.00. 


tional we rd, Ac. 


2.00. 


June 24, 1915 
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Each addi- 
All capitals, 25 words, 
Each additional word, 8c. 


SAVE YOUR POSTAGE! When answering advertisements, simply address your replies in the usual manner and send to us for reforwarding under one cover. 





Men Wanted 








Positions Wanted | 





Positions Wanted 








HELP WANTED:—SALESMAN ON 40 
ver cent commission basis to handle new $6 
Phe tool which sells on sight. Address 
Box 446, THE IRON TRADE REVIEW, 
Cleveland, O. 


WANTED:—A-1 FOREMAN FOR GRAY 
iron foundry in middle west doing railroad 
work; open shop; must be a hustler; state 
age, experience and_ references, also salary 
wanted. Address Box 461, THE IRON 
TRADE REVIEW, Cleveland, O. 


UNDERSIGNED COUNSEL WILL CON- 
fidentially negotiate preliminaries for important 
executive, technical, administrative and_ pro- 
fessional positions, insuring strictest privacy. 
Not an agency, but a highly-endorsed, high 
rade method of negotiating preliminaries only, 
for $3,000 to $12,000 men. Send address only 
for explanation. Bixby, Fl Niagara 
Square, Buffalo, N. Y. 


THE BEST WAY TO GET A GOOD PO- 
sition in drafting or engineering is to file an 
application direct with some of our clients 
who are depending on us to get competent 
and experienced applicants for their vacant 
positions. Send stamp for blank and list of 
vacant positions. The Cleveland Engineering 
Agency Co., Rose building, Cleveland, O. 





Positions Wanted 








WANTED:— POSITION AS FOUNDRY 


superintendent or foreman; 22 years as foun- 





dry foreman in gray iron, brass, semi-steel 
and cupola; up to date on machinery mold- 
ing and general foundry work; sober and 
dependable with A-1 references. Address Box 
455, THE IRON TRADE REVIEW, Cleve- 
land, O. 

OPERATING SUPERINTENDENT AND 
efficiency executive of crucible, electric and 
open hearth steel plants and rolling mills, 


years successful 


fully qualified by seventeen 
desires position 


plant management experience, 


wherein practical metallurgical, producing, 
economic, statistical and financial experience 
are required. Address Box 409, THE IRON 
TRADE REVIEW, Cleveland, O. 
MECHANICAL ENGINEER; TECHNI- 


cal training; 18 years’ experience gas engines, 
machine tools, mill buildings, hydraulic ma- 
chinery, ordnance work; 14 years in charge of 
work; 6 years as superintendent ; can fill po- 
sition of superintendent or chief engineer ; 
ood references. Address Box 341, THE 
RON TRADE REVIEW, Cleveland, O. 


BLAST FURNACE SUPERINTENDENT 
who can produce results wishes position. 
Preferably with company manufacturing Bes- 
semer or Basic for own steel plant. Refer- 
ences furnished. Address Box 441, THE 
IRON TRADE REVIEW, Cleveland, O. 


POSITION WANTED — BY MECHAN- 
ical engineer having 20 years experience as a 
machinist, tool-die maker, general metal manu- 
facturing line, also drafting, thoroughly under- 


stands systematizing so as to get the highest 

efficiency at the minimum cost. Age = 

At present holding executive position. 

dress 3ox 450, THE IRON TR ADE 
REVIEW, Cleveland, O. 


FOUNDRY FOREMAN, HAVING BEEN 
in business and knowing the foundry business 
from the bottom up is looking for a position; 
up-to-date on cupolas, molding machines and 
economical production. Address Box 432, 
THE IRON TRADE REVIEW, Cleveland, O. 


STEEL FOUNDRY FOREMAN, 15 
years’ experience in open hearth, converter 
and manganese steel castings, both oe and 
dry sand. Address Box 333, ON 
TRADE REVIEW, Cleveland, o. 


EXPERIENCED PATTERN MAKER 
wishes position as foreman; over 10 years in 
charge of shops employing from 20 to 100 
men making patterns for gas and oil engines 
and electrical machinery. Broad experience 
with molding machines. Address Box 253, 
THE IRON TRADE REVIEW, Cleveland, O. 


STEEL FOUNDRY SUPERINTENDENT 
or general foreman; young man of unques- 
tioned ability and character would like to 
connect with a firm offering a future. Address 
Box 434, THE IRON TRADE REVIEW, 
Cleveland, O. 


STEEL FOUNDRY SUPERINTENDENCY 
by aggressive, competent man; crucible, elec- 
tric or open hearth plants preferred. Expert 
knowledge of mixtures, melting, molding, cast- 
ing and cost. Savings effected; refinements 
introduced. Address Box 410, THE IRON 
TRADE REVIEW, Cleveland, O. 


POSITION WANTED—BY MECHANIC- 
al engineer having 22 years experience as a 


mechanic in the steel line, thoroughly under- 
stand the heat treatment of Alloy, Carbon 
and High Speed Steels. At present em- 
ployed as mechanical engineer, desires posi- 
tion in the Steel or Machinery line. Address 
Box 451, THE IRON TRADE REVIEW, 
Cleveland, O. 


GRADUATED MECHANICAL ENGINEER, 
32 years, with 3 years shop experience and 8 
years as designer in car work, rolling mill and 
steel plant work, desires position as assistant 
master mechanic or assistant mechanical en- 
gineer, in taking care of repair work, or 
smaller engineering office. At present em- 
ployed in Pittsburgh district. Best of ability 
and character references furnished. Address 
Box 438, THE IRON TRADE REVIEW, 
Cleveland, O. 


EXECUTIVE 


mi: intfacturing experience ; 
W. Taylor at Bethlehem Steel. 
in all departments, shop, design, 
management. . Not merely a Sys- 
a practical experienced organizer, 
sure of results if proposition is undertaken. 
Have organized several plants that were not 
making proper returns and have demonstrated 
results that were unusual. Have turned bad 
losses into profits the first year. Can get and 


15 years 
under F, 
Experienced 
office and 
tem man but 


o i 


fill contracts for war material if machinery is 
suitable. Will only consider proposition of 
some size that is financially sound. Have 
clean past record. Technical graduate. Ad- 
dress Box 447, THE IRON TRADE 
REVIEW, Cleveland, O. 


WHEN YOU NEED A HIGH GRADE 
executive, engineer, draftsman or any technical 
consult The Engineering Agency, Inc., 


man, 
(Est. 21 years) 1662 Monadnock Block, Chi- 
cago, 


CHEMIST, 


IRON METALLURGIST, 
and steel expe- 


metallographist, 8 years iron 
rience, desires foundry position in charge of 
cupolas, efficiency and safety work. Success- 
ful executive with initiative ability; now 
handling 40 mem on a scientific management 
yasis. Married; age 36. Location middle 
west or south. Address Box 457, THE IRON 
TRADE REVIEW, Cleveland, O. 


POSITION WANTED AS 
superintendent or foreman; stove 
Can handle men efficiently. Have also 
experience on match plate and molding 
chine. _Look king for eat permanent. 
dress Box 37 THE IRON TRADE 
VIEW, Cleveland, oO. 


PATTERN MAKER FOREMAN; 
years experience; wishes to make 
Experience in pump and_ engine works, 
Address Box 453, THE IRON TRADE 
VIEW, Cleveland, O. 


FOUNDRY 
preferred 
had 
ma- 
Ad- 
RE- 


SIX 
change. 
etc. 
RE- 


18 YEARS’ 
as foreman, 
one of the 

reference re- 





A PATTERN MAKER OF 
experience, the last 11 of which 
desires an executive position in 
southern states. Satisfactory 
garding mechanical ability, character and 
health cheerfully furnished. Address Box 454, 
THE IRON TRADE REVIEW, Cleveland, O. 


PLATE OR STRUCTURAL STEEL 


draftsman, estimator, layerout, templetmaker 
or fitter. Good mathematician, seven years 
experience. Industrious, _ reliable. Address 
Box 464, THE IRON TRADE REVIEW, 
Cleveland, QO. 


A. POSITION “AS CHIEF ~ MILLWRIGHT 
or master mechanic wanted by a young man 
31 years old, technically educated, 6 «years 
experience handling repairs on rolling mills 
and open hearth furnaces, good _ references. 
Address Box THE IRON TRADE 
REVIEW, Clevel ind, O. 


FOUNDRY SUPERINTENDENT, PRAC- 
tical, with experience in some of the best 
plants in the country, heavy and light work, 
strictly temperature Expert on cupola _prac- 
tice. Address Box 467, THE IRON TRADE 
REVIEW, Cleveland, O 


466, 








Sales Agents 











ESTABLISHED FOR 
‘T LOCATION WITH 
ING BUILDING, 
TE, CHICAGO; DOING 


WE HAVE 


OFFICES 


MICHIGAN AVEN 


BUSINESS WITH ALL RAILROADS AND 
PRINCIPAL MANUFACTURERS CON. 
SUMING IRON AND STEEL PRODUCTS. 
MANUFACTURERS DESIRING REPRE. 


IN THIS DISTRICT WOULD 
THEIR INTEREST TO COM- 
WITH US, UPON COMMIS- 
SALARY BASIS. HIGHEST 
ADDRESS BOX 462, THE 
REVIEW, CHICAGO, ILL. 


SENTATION 
FIND IT TO 
MUNICATE 
SION OR 

REFERENCES. 
IRON TRADE 
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Four Dollars a Year 
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KOPPERS | 


By-Product Coke Ovens 


The 
Standard of the World 


825 Ovens 


NOW BUILDING 


IN THE 


UNITED STATES 





H. Koppers Company, Pittsburgh, Pa. 














Alphabetical list of Advertisers, page 113. Table of Contents, page 31. “Where-to-Buy,”’ page 116. 
Opportunities, page 108, Second-Hand Machinery, page 110. Engineering Directory, page 138. 
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iv; Boiler, Ship ana Structural Rivets 


Unbroken After 15 Years’ Test. 


ON EVERY HEAD 


Hold some Reliable 


Maker Responsible 
for the Quality of 7 
Rivets You Drive — 


Largest Rivet Manutacturers in 
the world 40,000 kegs in stock. 


© Coupler and 
Air Brake Pins 


STANDARD SPECIFICATIONS 


Booklet “Scientific Facts"’ 
Free Upon Application. 


CLEVELAND, 


The Champion Rivet Co., outo.u's.a’ 
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American Steel & Wire Company’s 


° Bleich 
American ‘Gio 


Aerial Tramways 


We are the Sole Licensees in America of 
this type of construction. Every detail 
has been thoroughly worked out and we 
put into these constructions only material 
of the most approved and substantial 
kind, including 


American Wire Rope 


N° matter what the contour of the ground, we will con- 

struct a tramway that will transfer material in a bee-line 
at minimum expense; and no grades are too steep to sur- 
mount; no rivers or valleys too wide to cross; and no grading, 
bridges, or viaducts of any kind are required. There is 
practically no limit to the length of these tramways. We 
have one line carrying ore twenty-one miles. 


Write for our complete descriptive book showing every 
form of application. And we will be glad to work 
upon propositions submitted to us, returning full and 
complete specifications and costs of construction. 


American Steel & Wire Company 


CHICAGO NEW YOR WORCESTER 
CLEVELAND PITTSBURGH DENVER 
Export Representatives: U. S. Steel Products Co.,30 Church St., 
New York. Pacific Coast Representatives: U.S. Steel Products Co., 

San Francisco, Los Angeles, Portland, Seattle. 



















Fig. 70. 
PORTABLE electric 
driven mine pump. 






MINE UMP 
Low cost of repairs, even when the mine is making a 

great deal of sulphur water; starting and stopping by 

electric switch; no clouds of steam to blind and choke the 


miners; no need for a pump man; these are features of 
Deming Mine Pumps. Hundreds of mines now use them. 


Complete catalogue on request. 


The Deming Company, Salem, Ohio 


Hand and Power Pumps for All Uses 


General Distributing Houses: 


Henion & Hubbell, 217-221 N. Jefferson St., Chicago 
Harris Pump & Supply Co., 320-322 Second Ave., Pittsburg 
Ralph B. Carter Co., 152 Chambers St., New York City 
Root, Neal & Co., 178-180 Main St., Buffalo, N. Y. 
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U RITER-CONLEY MANUFACTURING CO. 


STEEL CONSTRUCTION 
PITTSBURGH, PA. 


A good job ientiousl ed, rf 
TH. E R I TER WA Y: gg untae onl the camer ‘nelee 2 eae 





Municipal and Hydraulic Engineers recognize the 
superiority of our riveted pipe and penstocks. Let 
us show you what we have done and can do. 





The above is one of our specialties. We design, fabricate and erect plate and structural steel work of every description. 
When You Think of Steel Construction, Think of Us. 
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FIRTH- STERLING TOOL STEELS | 


sUilen aiewulaclvemontlanlaramclileme) all MteMmolilattiolsmmesitritiitcemn: 
have madc these steels the Standards. of Ou: Vite tamctttemm Olritletecciie | T 


FIRTH-STERLING STEEL COMPANY 
McKeesport, Pa. 


Philadeltphin trot Cleveland 


























JOHN O. PEW, Pres. and Gen. Mgr. H. W. HEEDY, First Vice Pres. Cc. A. COCHRAN, Second Vice Pres. and Sec. 
MASON EVANS, Treas. CHARLES B. CUSHWA, Gen. Supt. G. F. DANIELSON, Mgr. Pressed Steel Dept. 


The Youngstown Iron & Steel Company | 


YOUNGSTOWN, OHIO | 





Manufacturers of 


Red Steel Plates} Bessemer and 
Box Annealed Sheets \ 


Blue Annealed Stes! Open Hearth 
Galvanized Steel Sheets 





Corrugated Steel Sheets---Expanded Metal and Metal Lath | 





Special Sheets for Deep Drawing 


ALL INQUIRIES GIVEN PROMPT ATTENTION 
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[(OIS ILLING 1s = 


Mlinois Steel or 


GENERAL OFFICES: 
208 South La Salle St., Chicago, III. 


i LLIN 


Steel Bars for Concrete Reinforcing 


Cold Twisted Squares 


NEW BILLET STOCK, Open Hearth Steel, 
structural grade, with MINIMUM _ ELASTIC 
LIMIT of 55,000 Ibs. PER SQUARE INCH. 
Increased physical properties allow use of less 
tonnage and greater variety of sizes. Only steel 
manufactured in the most competent and careful 
manner will stand the rigid physical test of cold 
twisting. Also the operation of cold twisting 
removes the adhering scales, thus permitting a 
better bond with the concrete. 


Rounds Plain Squares Flats 


NEW BILLET STOCK, either OPEN HEARTH or 
BESSEMER STEEL, with MINIMUM ELASTIC LIMIT 
of 33,000 Ibs., 40,000 Ibs. or 50,000 Ibs. per square inch. 
Furnished in ANY SIZE or LENGTH and #§in strict 
accordance with MANUFACTURERS’ STANDARD 
SPECIFICATION. Also will consider SPECIAL 
ANALYSIS or PHYSICAL PROPERTIES if so desired. 


If you have work in hand or prospective work in view, submit details to us 
and let us figure with you. 





BRANCH OFFICES: 


Birmingham: Brown-Marx Building Cleveland: Rockefeller Building Philadelphia: Pennsylvania Building 
B : John Hancock Building oo : First Nat'l Bank Building Pittsburg: Carnegie Buildin 
Buffalo: Marine National Bank Buildin Pesvadt: Ford Building St. Louis: 3rd Nat‘! Bank Build 
( nati: Union Trust Building New York: Hudson Terminal Buildin St. Paul: Pioneer Building 
New Orl Maiso Bla nc ide 
Pacific Coast Representatives: U.S. Steel Products Co., San Francisco, Seattle, Portland, Les Angeles 
Export Representatives: U.S. Steel Products Co., he York City 
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THE YOUNGSTOWN SHEET AND IUBE 
COMPANY 


The Logical Substitute for 
Galvanized Steel Roofing 


“YOUNGSTOWN” 


PAINTED DOUBLE REFINED 
PUDDLED IRON 


EN METS 5 op 


INGST 0) ie 





& 


ou 

sy! _PUDDL FE) 

= IRON -= ZI 
YOUNGSTOWN. OHIO =< 


Not make-believe iron produced in an 
Open Hearth steel furnace, but real rust- 
resisting, old-fashioned Puddled lron, 
puddled BY HAND from straight pig 
iron; not an ounce of scrap or steel in 
a million tons of it. 


Proven by the “acid test of time” 





eit 38 lena 7.1m 4-Bel a ale s— 


NEW YORK CITY PHILADELPHIA, PA 
BOSTON, MASS CHICAGO, ILI 
PITTSBURG, PA. DENVER, COLO 
DALLAS, TEX. SAN FRANCISCO, CA 
ST. LOUIS. MO. SEATTLE, WASH. 


ATLANTA,GA. 
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When at the San Francisco Exposition visit our exhibit in the space of the United States Steel 
Corporation and Subsidiary Companies, Palace of Mines and Metallurgy, 
and see samples of our complete line of 


Black and Galvanized Sheets 


Keystone Copper Bearing Sheets and Terne Plates 


Formed Roofing Products, Special Sheets 
Bright Tin Plate, Black Plate, Etc. 


The products of this Company represent the highest quality standards 
obtainable. Write nearest District Sales Office for full information. 


American Sheet and Tin Plate Company 


GeneRAL Orrices: Frick Building, Pirrspurcn, PA. 





DISTRICT SALES Orercns: 
Chicago Cincinnati Denver Detroit New Orleans New York Philadelphia Pittsburgh St. Louis 
Export Representatives: United States Steel 1 Products C ompany, New York City 
Pacific Coast Representatives: United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle 

























PAINTED STEEL ROOFING 


We would suggest your considering very carefully the matter of 
using Painted Steel Roofing in the place of galvanized roofing. 


Our Stock of Painted Roofing and Siding is,very complete at 
this time and your orders will be shipped immediately. Write us. 


THE WESTERN RESERVE STEEL COMPANY 
WARREN, OHIO 














Seneca Iron and Steel Company 


STEEL SHEETS 








Black, Galvanized, Corrugated 
and Formed Roofing 
Buffalo, N. Y. 


Seneca Brand 
Stands for Quality 
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ch Sheets for | | 
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> Stamping | | | Genuine 








REGISTERED 


Open Hearth 


| AAR 





99 
: = Iro n 
The manufacturer of : Rust-Resisting 
stamped metal specialties . ane ‘ 
aes ei _ Sheet Metal Building Material 
is invited to investigate : ee 
a é of Every Description 
the general adaptability 5 
- The difference between “Genuine Open 


for stamping, of Hearth Iron’’ and other Sheet Metals, is 


the same difference that there is between 
» a practically PERMANENT SHEET 
| METAL and a Sheet Metal that has to 


| be continually repaired or replaced. 


La Belle 
Open Hearth Sheets 





‘*‘Genuine 
Corrugated Roofing Open-Hearth 
Corrugated Siding f er” 
Their uniformity of Corrugated Arches affords real 
texture, and ductility, Corrugated Culverts protection 
make them extremely oe 
desirable for this Conductor Pies 
purpose. We solicit Skylights 
your correspondence on Ventilators 
the subject when you Ridge Roll 
are next in the market. Louvres — 
La Belle Sheets are Metal Shingles 
Blue Annealed, Black, ee 
Galvanized. Rock Siding 
Etc., Ete. 

















Send Us Your Inqutries 
Sole Producers 


LA BELLE IRON WORKS 


General Offices 


STEUBENVILLE, OHIO iN ewport Rolling Mill 
Works Works " Company 


Wheeling, W. Va. Steubenville, Ohio 
Newport, Kentucky 
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In your specifications for parts, insert 


STEEL——United Steel Co’s.-—- 











Uniform Quality Seams Eliminated 


CANTON Manufacturers of Alloy and Special Analysis Steels 
Ohio 

































PORTSMOUTH IRON 
‘Like a Stone Wall to Rast & Grr osion"” 


OPEN HEARTH STEEL 
ROOFINGS and SIDINGS 








THE 
ANDREWS 
STEEL 
La. 


NEWPORT, KY. 


Whitaker Brand Basic Open 
Hearth Steel roofings embrace 
all standard and popular 





patterns. There are several 











e 

@ 

* 

z 

e 

* 

* 

* 

* 

& 

s 

4 

* 
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Makers of styles of Corrugated, Pressed * 

FORGING AND RE-ROLLING Standing Seam, V-Crimp and - 

BILLETS Roll, either galvanized or * 

ceststnteanam painted. Also Ridge Roll, = 

SHEET AND TIN BARS Eavestrough and Conductor e 

ene Pipe, Valleys, Elbows, and @ 

NICKEL STEEL Miters. - 

® ‘om plete catalog for 1915 a 

ALLOY AND _ aor fost toe Yocued, . 

SPECIAL STEELS & Send for your copy e 

s * 

SEND US YOUR INQUIRIES AND ORDERS a 7 | 

PROMPT SHIPMENTS GUARANTEED e WHITAKER -GLESSNER CO. 

| PORTSMOUTH WORKS a 

DISTRICT SALES OFFICES : Portsmouth, Ohio az 

PITTSBURGH ST. LOUIS CHICAGO a R 
1419 SECURITY 1515 

PARK BLDG. BLDG. McCORMICK BLDG. BSERERS SREP HRRe BERR EES 
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STEEL PLATES AND SHEETS, 
FLANGED AND DISHED HEADS, LAP WELDED € 
CHARCOAL IRON BOILER TUBES 


COATESVILLE, PA. 
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MERCHANT SHEET 
BARS BARS 
BLOOMS SLABS 
SKELP SHAPES 
ROUND POLISHED STEEL SHAFTING 
BAR IRON OLD RAIL BARS 


SHEARED PLATES 


BOILER FLANGE TANK 


“REPUBLIC” PIPE 


Standard. Black and Galvanized 
Line Pipe, Drive Pipe, Tubing and Casing 


RAILROAD SPIKES, BOAT SPIKES, BILLETS 
TURNBUCKLES, NUTS, 
WASHERS, BOLTS 


PIG IRON 











Republic Iron & Steel Co. 


General Offices, Republic Bldg., Youngstown, Ohio 


SALES OFFICES: 
BIRMINGHAM NEW YORK CLEVELAND CINCINNATI DETROIT DALLAS 
CHICAGO BUFFALO ST. LOUIS PITTSBURG SAN FRANCISCO PHILADELPHIA 














Say you saw it in THe Iron Trape Review 














10 THE IRON TRADE REVIEW June 24, 1915 






SRS VQAaa ng WS . NS QQ RQ Qi QO oO gr 
XQ QNDAAN MQ I, ’°>°'> 


CAMBRIA 
REINFORCING BARS 


TWISTED AND DEFORMED 





Structural Shapes 
Plain and Fitted 


PLATES—UNIVERSAL AND SHEARED 


Cambria Steel Company 


Philadelphia 


Works at Johnstown, Pa. 


District Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Detroit, Los Angeles, 
New York, Pittsburgh, Philadelphia, San Francisco, St. Louis, Tacoma 
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Steel Wire 


for screws, bolts, rivets and nails 


Manufacturers of screws, bolts, rivets, nails and similar products will find excep- 
tional quality and value in our Special Grades of Basic and Bessemer Wood 
Screw Wire, Bright Soft Basic and Bright Soft Bessemer, Bolt Wire, Rivet 
Wire and Special Nail Wire. 


Each process in the manufacture of wire, as well as all other J & L prod- 
ucts, is conducted in works owned and controlled by the company and 
under the direct personal supervision of members of the firm. The result 
is the production of the highest grade articles possible to have. The wire 
mills are the newest and most modern in the country. 


Let us send illustrated wire and nail Booklet ‘‘W’’ 


Jones & Laughlin Steel Company 


American Iron & Steel Works PITTSBURGH 


74 
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CARNEGIE STEEL COMPANY 


General Offices: PITTSBURGH, PA. 








In your “SAFETY FIRST” crusade, do not neglect 
the safety insured by tracks laid with steel cross ties. 


Full information cheerfully given 


DISTRICT SALES OFFICES 


Birmingham Chicago Detroit Pittsburgh 

Boston Cincinnati New Orleans St. Louis 

Buffalo Cleveland New York St. Paul 
Denver Philadelphia 


UNITED STATES STEEL PRODUCTS COMPANY—Pacific Coast Departments 
Los Angeles San Francisco Portland Seattle 


* EXPORT REPRESENTATIVES 


UNITED STATES STEEL PRODUCTS COMPANY, New York, N. Y. 48-T 
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STEEL THAT RESISTS 


the terrific strain of Locomotives and Cars 
is the kind of steel we use in making 















, 
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STEEL for 
CONCRETE REINFORCING 


Unlike many of the larger companies, the making of concrete 
reinforcing steelis not a side issue with us. It is our principal 





Send 
for Our 


Booklet business. Therefore as our success depends upon the quality we produce 
and Get ws and the service we give, we cannot afford to slight either in the least. Know- 
Acquainted ing the great loss to which contractors and builders are often subjected by delays, we 


originated and adopted the motto, ‘‘A bar on the job is worth two in the mill’’—and 
our facilities are ample to back up our intentions. Let us give you a little “FRANKLIN 


st SERVICE”’—you'll like it. 
What are your requirements in Plain Rounds, Plain Squares, Flats and Squares Twisted?—Anything in sizes from %" to 1%" 


FRANKLIN STEEL WORKS :: FRANKLIN, PA. 


BOSTON —12 Pearl Street BUFFALO—Erie Co. Bank Building CLEVELAND—1320 Rockefeller Building 
PHILADELPHIA—411 Real Estate Trust Bldg. FORT WORTH—Western Nat’! Bank Bldg. NEW YORK CITY—30 Church Street 


We are in position to furnish PROMPTLY 
‘QUALITY BRANDS’”’ 


CARBON end ALLOY—ACID andBASIC 


Steels to conform to 


AMERICAN AND FOREIGN SPECIFICATIONS 


a CARBON SILL CO. 2S 


PITTSBURGH, PA. 


























THE WORLD’S LARGEST 


Bright Finished Steel Plant 


OFFERS YOU 


Quality »> Service 


Bessemer, Open Hearth, Nickel, Chrome and Vanadium Steel 
Service That is Unequaled 
Besides a very large stock carried at the mill, 
these Warehouses carry a large and complete stock in all sizes, of 





Offices and Warehouses: New York: 460-466 Wash- 
ington St. Philadelphia: Ninth and Willow Sts.  Cin- COLD DRAWN SHAFTING and SCREW STOCK 


cinnati: Spring Grove Ave. Chicago: Jefferson and Monroe F 
Sts. Boston: 95 Milk St. Detroit. Buffalo: White Bldg. In all sizes of Rounds, Flats, Squares and Hexagons 


UNION DRAWN STEEL CO., ino worss Beaver Falls, Pa. 
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Finished 
Machine 


Keys 
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NCREASED facilities and improved equipment enable 
us to offer even a better product than we have formerly 
produced and, incidentally, our manufacturing cost has 

been reduced and this advantage is passed on to our cus- 
tomers in the form of larger discounts. 

We are thoroughly equipped to manufacture keys of 
special shape and can meet the most exacting demands for 
accuracy, quality and finish. 

Sending your order to us insures satisfaction. 


Illustrated catalog and price list 
on request 


TURNED AND COLD- 
DRAWN STEEL SHAFTING 


Standard Gauge FMS Sddun8 aR: 
GONS, GLES, CHAN- 


Steel Co. tee SPECIAL 


COMPRESSED STEEL 
BEAVER FALLS, PA. ELEVATOR GUIDES 
MACHINE RACK 


MOLTRUP'S 

















Electric Furnace 


STEELS FINISHED 








Arrow Brand 


Crucible steel quality with maximum 
of uniformity 
All standard analyses in stock 

















For Immediate Shipment | | : 
Special analyses furnished || MACHIN E KEYS 


promptly. All steels, when | The Kind You Have Always Used 
desired, furnished heat- In every key, you get the benefit of our 25 years’ practical 
> Z / experience in key making. Does this not merit your giv- 
treated for guaranteed i ing MOLTRUP keys a trial? We make Standard Gib 
physical properties. _ Head and Special Machine Keys of every description 


suitable for all manufacturing purposes. 


Moltrup Steel Products Co. 


BEAVER FALLS, PA. 


Manufactured By 


: AGENCIES: Boston, Mass., 201 Devonshire St., and Chester, 
John A. Crowley Company rr Pa. Alison & ae ‘Deisoi, Geo. agen Ford Bide. 
San Francisco, Butler & Brittain. 
120-122 Liberty St., New York, N.Y. HI COLD DRAWN STEEL 
Works—Detroit, Michigan i FLATS—SQUARES—SHAPES 


FLATTENED STEEL PLATES AND DISCS 


Sole U.S. Representative—Gronwall Electric Furnaces 











DA tones rtraenttsvn acs 981K 
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Lackawanna Structural Steel 


The absence of flaws as 
proven by the cold bending 
test of this angle bar is 
characteristic of Lackawanna 
Structural Steel. Our prod- 
uct is handled with utmost 
care to prevent the formation 
of physical defects in the 
steel structure and mechani- 
cal faults in rolling. 

















Besides structural shapes we make a large 
line of plates; merchant bars; standard, heavy 
and light rails, track bolts and spikes, and 
Lackawanna Steel Sheet Piling. 


Let us quote on your requirements. 


|ACKAWANNA STEEL (OMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK BUFFALO CLEVELAND CHICAGO ST. LOUIS SAN FRANCISCO 
BOSTON PHILADELPHIA CINCINNATI DETROIT ATLANTA 


ppgamtaiaes 0 one meager" tram gmail, 
Immediate Shipment 


From Stocks at 


Always Re ady Chicago, St. Louis and St. Paul 


BEAMS, Structural 
CHANNELS, Structural and Small 


° 
ANGLES, Structural d Small 
Scully Service TEES, Shia ond Genel 
ZEES, Structural 
COLUMN H-SECTIONS 


















We ship immediately from Chicago PLATES, U. M. Sheared and Checkered 
k ROUNDS, Mild, Forging, Free Cutting, Ham- 
stoc mer, Drift Pin, Cold Drawn Screw Stock, 
tage — Nickel, Polished Shaft- 
Boiler, Tank and Universal Plates—Beams— ing and Kivet ; : 
Channels—Angles—Tees—Steel and Iron Bars = SQUARES, Mild, Forging, Cold Twisted and 
—Norway Iron—Staybolt Iron—Tire Steel— a Cold Drawn Screw Stock 
Shafting—Concrete Bars—Hoops—Band Steel : FLATS, Mild, Forging and Cold Drawn Screw 
—Black and Galvanized Sheets—Blue Annealed : Stock . 
and Corrugated Sheets— Keystone Sheets 2 BANDS, Scrolled and Straight Lengths 
(Weather Resisting)—Steel and Iron Boiler = HEXAGONS, Cold Drawn Screw Stock 
Tubes—Seamless Tubes—Boiler and Structural = SHEETS, Blue Annealed and American Bes- 
Rivets— Machine and Carriage Bolts—Lag = semer 
Screws—Bolt Ends—Boiler-Patch and Stay- SHEET PILING, U. S. Steel 
bolts — Nuts — Washers—Hand and Power = BARK RACK BARS, Double Bevel 
Machinery—Flanges — Ferrules— Expanders : RAILS, Heavy and Light 
Valves—Flue Cleaners—Anvils—Vices—Forges z RAIL FITTINGS, Splices, Track Bolts and 
Blowers—Turnbuckles—Boiler Lugs, etc. = Spikes 
= FORGING BILLETS 
= RIVETS, Structural, Cone Head, Countersunk 
= and Draw Bar Yoke 
Scully Steel & Iron Co. = BOLTS, Machine, Bolt and Rod Blanks 
Chicago, Ill. ADDRESS 


Warehouse Dept., Illinois Steel Company 
CHICAGO, ILL. 
Illinois Steel Warehouse Co. 
ST. LOUIS, MO. 
Illinois Steel Warehouse Co. 
ST. PAUL, MINN. 
Stock List will be mailed regularly to those interested. 


Down Town Office: Suite 1127 New Continental 
and Commercial Bank Building 


NEW YORK MILWAUKEE MINNEAPOLIS DENVER 
SALT LAKE CITY LOS ANGELES 
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J. H. Hillman & Sons Company 





OLIVER BUILDING PITTSBURGH, PA. 


Standard Low Sulphur 
CONNELLSVILLE COKE 


Blast Furnaces and Foundries 











Shipments 3,000,000 Tons Annually. Daily Shipments 10,000 Tons 
Any Railroad Delivery. 


























DependabiG ty, Strength and Durability 


ARE QUALITIES OF 


¥ VULCAN RON 


A recent article by a recognized authority says--“We are 
great believers in GENUINE PUDDLED IRON. By reason of 
its fibrous quality, refined puddled iron greatly exceeds steel in 
fatigue value, as demonstrated by the vibratory tests. We have 
seen comparative figures where the iron exceeds the steel ten 
times in fatigue value.” For reliability, dura- 
bility, resistance to rust and iong continued 
service, our VULCAN IRON is unsurpassed. 

Made by the Old Fashioned Puddling 
Process from best Pig Iron. 


















\ i LOCKHART IRON & STEEL CO 
. « 
Refined ~ Vulcan ~ Vulcan Special ~ Vulcan XX 
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Like all other units of Vaughn Wire Mill Equipment, We have had forty-five years’ experience as WireMill 
this Timber Rod Frame is by far the most efficient . Equipment Experts, and by constant study and ex- 
machine of its kind ever designed. Timber periment, have been able to keep our products in the 


These special features—the safety device for lifting first rank always. , , ; : 
the block from the driver in case of accident; and the We furnish everything that goes into a wire-mill, from 
- oO the Cleaning House to the Finishing Departments, in- 


Continuous Chain Pull-in, for threading the die, are judi ‘ : 
features that are worth your most careful consideration. cluding many different types of Frames, Cranes, Trucks, 


: Furnaces, Bakers, Reels. Scrap Bundlers, Shears, etc 
Pointers may be mounted on the machine or separate. F , ary “ies Sppvcersecaniag, “en Tage 
Likewies all additional details can be easily strane rames Bi nc Longue of every description to 
to suit your own individual requirements. Write today for our catalog and further information. 


SS THE 
TURNER -VAUGCGHN 
7-4 | = - 04 om) - oe 


ENGINEERS AND CUYAHOGA FALLS 


WOKS aS) AAW Wah 








Richard G. Wood, President Established 1826 W. W. Lukens, Sec. and Asst. Treas. 
J. R. Jones, Vice-Pres. and Treas. Howard Wood, Jr., Asst. Sec. 


Alan Wood Iron & Steel Co. 


PIG IRON BILLETS BLOOMS SLABS 
IRON AND STEEL SHEETS AND PLATES 
FORGING BILLETS 


“A. W. Diamond” and “‘A. W. Ribbed”? Pattern Rolled Steel Floor Plates 


NEW YORK OFFICE: GENERAL OFFICES: 
50 Church St. Morris Building, PHILADELPHIA, PA. 

















Pole Line and Wagon Hardware. Picks, Mattocks and 
Grub Hoes, Crow Bars, Wedges, Etc. 














Oliver Iron & Steel Company 19 1 5 


Pittsburgh, Pa., U.S. A. 
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Reg. U.S. Pat. Off 











Russell, Burdsall & Ward Bolt & Nut Co. 


PORT CHESTER, NEW YORK 


ESTABLISHED 1845 


Makers of E M PI R E BOLTS and 
The Celebrated NUTS 
Western Office: Continental & Commercial Bank Building, Chicago, IIl. 
Branch Works: Rock Falls, III. 














Screws—Rivets—Studs 


Sink Bolts, Closet Screws, Complete 
Line of Machine Screws Boxed for 
the Hardware Trade. Threaded Wires 


Each article illustrated was made for discriminating customers 
who demand something better than the usual kind. Our process 
enables us to make many articles that are now made on screw ma- 


chines. We make them just as good, much quicker and MUCH cheaper. 
Estimates gladly furnished State quantity and submit samples 


Catalog mailed upon request 


The Progressive Mfg. Co. 


Screw and Rivet Specialists TORRINGTON, CONN, 
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ROLLS 
Sand—Chilled—Steel 


HYDRAULIC MACHINERY CRUSHING and CONCENTRATING MACHINERY 
JACKSON BELT LACING MACHINES 


ROLLING MACHINERY 
ROLLING MILL and BLAST FURNACE CASTINGS SPECIAL MACHINERY 


Birdsboro Steel Foundry & Machine Company, Birdsboro, Pa. 

















Buy an 
Allen Portable Pneumatic Riveter 


and be sure of the fastest and 
tightest riveting at the lowest cost 


Send for our unequalled “‘Records.’’ They will interest you. 





Special riveters designed to meet all requirements 


| JOHN F. ALLEN COMPANY ®*blishec 
370-372 Gerard Avenue, NEW YORK 
Lieber’s and W. U. Codes, ‘‘Riveter’’ 











Wroveurt & 
STEEL PLATE 


PLATES WASH ERS RIVET BURRS 
Wrought Washer Mfg. Co. 


MILWAUKEE, WIS. 
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For Extreme Accuracy, Too! | 


The above illustration shows a Norton Grinding Machine 
in use at the plant of the Phillips Sheet & Tin Plate 
Company, Weirton, W. Va. . 

This machine is used for the grinding of tinning rolls that 
vary in length from three to eight feet, and in diameter 
from three and one-half to six inches. 









These tinning rolls are used in sets of four, and when re- 
moved for grinding it is often found that while some of 
them may have become worn as much as one-sixteenth 
of an inch, the wear on others rs almost unnoticeable. 





Let us know just 
what the condi- 
tions are in your 
plant. Perhaps 
we can make you 
a proposition 
worth while. 






These rolls must all be made the size of the smallest— 
EXACTLY. Therefore EXTREME ACCURACY must 


be a feature of the machine that grinds them. 







It is a fact worth remembering, that the Norton Grinding 
Machine is unfailing in its control. No matter how heavy, 

no matter how /ight a cut you wish to make, the “Norton” 

is always ready for the job, and EXTREME ACCU- 
RACY IS THE RESULT EVERYTIME! 

Write us for full information concerning the remarkable 
work that is being performed by NORTON GRINDING 
MACHINES—you’ll feel well repaid. 

AX CCA QQ AQ {NAN A535 


WNW 


NORTON GRINDING CO., Worcester, Mass. 
Chicago Store, 11 North Jefferson Street 


AGENTS: Vonnegut Machinery Co., Indianapolis. Robinson, Cary & Sands Co., St. Paul and Duluth. Manning, Maxwell & Moore, Inc., St. Louis. 
The Motch & Merryweather Machinery Co., Cleveland, Pittsburgh, Cincinnati and Detroit. Eccles & Smith Company, San Francisco, Portland, 
Ore. and Los Angeles. Prentiss Tool & Supply Co., New York. Boston, Rochester, Buffalo, Syracuse and Scranton. W. E. Shipley Machinery Co., 
Philadelphia. Kemp Machinery Co., Baltimore. C. T. Patterson Co., New Orleans. Canadian Fairbanks-Morse Co.. Montreal, Toronto, 
Winnipeg and Vancouver. Alfred Herbert, Ltd., Coventry, England, Paris and Milan. Schuchardt & Schutte, Vienna, Prague, Budapest, St. 
Petersburg and Stockholm. The F. W. Horne Co., Tokio, Japan. 354-N 
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ENGINE 


of every description 
for 
Rolling Mill Purposes 














an 
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[ 48" and 72" x 60" Cross-Compound Direct-Connected Reversing Engine for driving the Three-High 
Structural Mill. Installed at the Works of the Eastern Steel Company, Pottsville, Pa. 
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AIR and GAS 
COMPRESSORS 


EQUIPPED WITH 


MESTA AUTOMATIC PLATE VALVES 


(IVERSEN PATENT) 


NO VALVE GEAR NO ADJUSTMENTS 











Mesta Automatic Plate Valves (Iversen Patent) make possible much higher piston speeds 
than were heretofore used. They do it with increased economy and reliability. The volute 
shape of the spring and the relative proportions of the valve plate, seat, and guard make 
possible, also, remarkably low speeds without fluttering of the valve. 

The Mesta Machine Company is equipping existing compressors of various makes _with 
Automatic Plate Valves or with new air heads containing them. 


WRITE FOR BULLETIN “N” 


It contains useful data on air compressor efficiency. 


MESTA MACHINE COMPANY 


PITTSBURGH, PA., U.S. A. 


WORKS: MESTA STATION, P. R. R., WEST HOMESTEAD, PA. 


DESIGNERS AND BUILDERS OF 
GAS AND STEAM ENGINES, ROLLING MILL MACHINERY, FORGING PRESSES, CONDENSERS, ETC. 
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Wecan completely machine 
spur or double helical gears 
as large as it is possible 
to ship. 


Sheet Mill Drive, Gear 282" PD. 
42” face, weight 70 tons, pinion 30° 
PD, weight, 15 tons. 








Continuous 


Mill Drive 





We are prepar- 


44” Nickel Steel Mill 
Pinions, weight each 
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ed to d es 1 g Nn, $4,000 pounds. , 
cast, machine, 
assemble and 
test the entire 
drive. 
; Z 
Compared with cast gears, Z 
cut gears save 10% of the 
power transmitted and 75% 
of the cost of the upkeep ; 
of bearings. 
* a 
The William Tod Company | 
' , 
t Y 
GY YOUNGSTOWN, OHIO y j 
Z ; é‘ 
“Utility ENGINES—Mill, Reversing, Blowing, Gas, Pumping y me 
- folly yy Rolling Mills Special Machinery Hydraulic Forging Presses 4 "Y ire y 
YY oon Iron and Brass Castings YL Y 
7 % %%4%* 43% 
4, i) JG £4,°h/ fr 
“4 2 ; y, W 
“Oonylmiiti : : 


Say vou saw it in THe Iron Trave Review 











June 24, 1915 . THE IRON TRADE REVIEW 23 










































G-E Multistage Gas 
Booster, Indiana Steel Co., 
Gary, Ind. 





Centrifugal Gas Boosters and Exhausters 


G-E Centrifugal Gas Compressors may be used as gas boosters between 
holder and point of consumption. 

When equipped with constant suction governors these compressors can 
be used as exhausters to handle the gas from the ovens and force it through 
the purifying system. 

Their great simplicity of operation, the small floor space occupied, and 
the negligible maintenance experienced by users strongly recommend these 

machines to your careful consideration. 

Among: the users of G-E Centrifugal Gas Exhausters or Boosters in 
By-Product Coke Oven Plants may be mentioned the following: 

Indiana Steel Co., Gary, Ind. 

Tennessee Coal & Iron Co., Birmingham, Ala. 
Woodward Iron Co., Woodward, Ala. 
Republic Iron & Steel Co., Youngstown, Ohio 
Inland Steel Co., Indiana Harbor, Ind. 
Semet-Solvay, Hoit, Ala. 

Bethlehem Steel Co., So. Bethlehem, Pa. 


We are prepared to furnish these machines in capacities of from 60,000 


cubic feet per hour upwards. 
Bulletin No. 48600 describing these machines in detail will be sent to you 


on request. 


General Electric Company 





Astanee, Ga Columbus, Ohio : NJ Minneapolis, Minn. Rochester, N. 
Baltimore, Md. Devoe, 5 General Offices Schenectady,N.Y. > peg a Tenn. St. Louis, Mo. f 
Birmingham, Ala. Denver, Colo. . " ew Haven, Conn. Salt Lake Ci 
Boston, Mass. Des Moines, Iowa ADDRESS NEAREST OFFICE New Orleans, La. San paske, City, Utah 
Buffalo, N. Y. Detroit, Mich. New York, N. Y. Schenectady, N. Y. 
Butte, Mont. (Office of Agent) Niagara Falls, N. Y. Seattle, Wash. 
Chace, @. Ve. Duluth, Minn. ; Omaha, Neb. Spokane, Wash. 
Charlotte, N. C. Elmira, N. Y. Jacksonville, Fla. Los Angeles, Cal. Philadelphia, Pa. Springfield, Mass. 
Chattanooga, Teno. Erie, Pa. Joplin, Mo. Louisville, Ky. Pittsburgh, Pa. Syracuse, N. Y 
Chicago, IIl. Fort Wayne, Ind. Kansas City, Mo. Memphis, Tenn. Portland, Ore. Toledo, Ohio 
Cincinnati, Ohio Hartford, Conn. Knoxville, Tenn. Milwaukee, Wis. Providence, R. i Washington, D. C. 
Cleveland, Ohio Indianapolis, Ind. Richmond, Va. Youngstown, Ohio 


For Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.), Dallas, 
El Paso, Houston and Oklahoma City. For Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 
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Iron Ores of Lake Superior 


By 


CROWELL and MURRAY 


This book has been completely revised and is up-to-the-minute in every respect. 


Ot 


the greatest value to those engaged in the mining and shipping of Iron Ores. 
As a mailing list it is invaluable, as it gives the names of managers, superintendents and 
sales agents of all the mines and their /ocation. 


CONTENTS: 


CHAPTER I 
The Early History of the Region 
A brief history of the Lake Superior Ore region. 
CHAPTER II 
Geology 
\ concise description of the general geology of the 
region—Detailed geology with ideal sections of the 
Vermilion Range, Mesabi Range, Cuyuna Range, 
Marquette Range, Menominee Range, lron River, 
Crystal Falls and Florence districts, Baraboo Dis- 
trict, Michipicoten Range and Moose Mountain 
District. 
CHAPTER III 
Mineralogy 
Description and composition of the various iron 


ores found in the Lake Superior Region. 


CHAPTER IV 
Production of Ore 


Methods used in exploring for ore—Mining meth- 
ods used on the various ranges—Transportation of 


the ore from the mines to shipping docks, and 
from docks to the Lower Lakes—Tables showing 
freight rates from mines to docks, and from 
the docks to the Lower Lakes from the opening 
of the various ranges to date—Tables showing 
tonnage shipped from each range from the opening 
up of the same, to date. 
CHAPTER V 


Dock Equipment 
Details of the various loading docks at the Upper 
Lake Ports—Description of the Lower Lake Port 
unloading docks, giving the various kinds of ma- 
chines used, their size, capacity and other infor- 
mation. 
CHAPTER VI 
Classification of Ores 
Showing the various changes and reasons for the 
same, in the classification of ores from the early 
days of mining to date. Describing the sampling 
of ore at the Mines, Lower Lakes and Furnaces.— 
Discussion on the value of ores with tables giving 
the prices of ore from the opening of the ranges 
to date—Showing how the value of ores are figured 
from their analyses. 





CHAPTER VII 

Beneficiation of Ores 
Details of the various methods ot 
used in the Lake Superior region—A description 
of the Coleraine Washer—The Wisconsin Steel 
Co.’s plant at O’Brien Lake—IThe Wetherbee Con- 
centrator at the Madrid Mine—The Concentrating 
Plant at the American Mine—Description of the 
Drying Plant at the Brunt Mine—Concentrating 
Plant at the Moose Mountain Mine—Description of 
the various processes for treating fine ore and flue 
dust. 


concentration 


CHAPTER VIII 
Methods of Analyses 
Description of the preparation of Standard Sam- 
ples after receipt in the Laboratory—M oisture de- 
termination—Details for the determination of Iron, 
Phosphorus, Silica, Manganese, Alumina, Lime, 
Magnesia, Sulphur, and Loss on Ignition in iron 
ores. 
CHAPTER IX 
Fuel Engineering . 
Detinition of Fuel Engineering—Various fields in 
which it is used—The economy gained by its intel- 


ligent use, 


CHAPTER X 
Location and Description of Mines 

Data for each mine on the various ranges, show- 
ing the location, operating company, names of man- 
ager, superintendent and sales agent, methods of 
working the mine, greatest depth, route for ship- 
ping the ores, yearly shipments from the opening 
of the mine to date, and the 1913 cargo analyses of 
the ores shipped by each mine—Complete geolog- 
ical map of each Range showing the iron-bearing 


formations and the location of every mine. 
INDEX 
A complete index showing the name of each 


mine and ore referred to, and the range to which 
they belong. 


256 pages, featuring new maps, substan- 
tially bound in cloth. 


Price $3.50 


PREPAID TO 
ANY ADDRESS 





Penton’s Book News 


Cleveland, Ohio 18 
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Hot Gas Producers Throw Away Heat 











Heat Absorbing reactions in gas producers should 
not be allowed to predominate beyond the amount 
necessary to keep the producer running satisfactorily. 
Unnecessarily hot gas at producer outlet means low 
efficiency. 


Smith Producers Have the Lowest 
Outlet Temperatures 


HT : | Tests Show Only 
k= a 768 to 875 Degrees Fahrenheit 





foot 





Just one more reason why Smith Producers are most 

efficient for steel plant service, for operating bloom 
Section of Type ‘‘BF’’ Producer reheating, forging, tempering, heat treating or case 
hardening furnaces. 


Large Grate Area allows low driving rate 
and uniform blast distribution. 

Deep Fuel Bed insures immediate response 
to sudden fluctuations in load. When in oper- Let Us Show You How to Save Money and Fuel 
ation producer is filled with fuel from grate 
to head. 

Large Fuel Magazine makes frequent 
charging unnecessary and insures uniform 


fed distribution The Smith Gas Power Company 


Central Gas Outlet insures even blast 


distribution. Lexington, Ohio 
Nine-Inch' Brick Lining specially burned 
of special mixture for Smith Producers. Sole Canadian Representatives—The Canadian Allis Chalmers, Ltd., Torento, Can, 


























A line 


of big 
Money 
Savers 












Rod Frame equipped with Carroll Friction Blocks 


MILL EQUIPMENT 


The above illustration shows one of our heavy rod frames 
equipped with Friction Blocks. Enclosed within each block is a 
coil clutch. We equip each block with an automatic safety stop. 

No draw-out mechanism is required, and the machine is char- 
acterized by high efficiency and low maintenance costs. 

We also design and build MILLS for Billets, Bars, Thin Flats 
and Rods. Also Heating Furnaces; Cooling Beds; Dyblie Gas 
and Air Reversing Valves. 


Write us for full details 


Morgan Construction Co. 
WORCESTER, MASS. 
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In Every Standard 
by which a press is judged “TOLEDO” is supreme. 





“Toledo” Double Cranks are heavy and strong with crank shafts of large diam- 





eter hammer forged of special analysis steel, high in carbon, and heat treated. 






Gears and all working parts protected to give the greatest factor of safety. 






The connection, clutch, construction of slide—all present exclusive features 





of vitalimportance. 150 sizes up to 500,000 Ibs. weight for every variety of 







sheet metal and drop forging work. 


Faste%ese4. The Toledo Machine & Tool Co., Toledo, Ohio 


For cutting, drawing and forming pipe 
flange or collars, packing rings, etc. 



















The large daily output of many 
manufacturers of automobiles and auto 
parts, has been made possible by the 
use of the “TOLEDO” electric welder 
shown herewith. With the increased 
output of their products, costs have 
been reduced from 60 to 95 per cent. 

We will prove this by shipping you 
a “TOLEDO” on 30 days’ trial. 

Yi Write for our new Bulletins Nos. 14 
) and15. They tell all about ““TOLEDO” 
Butt Welders and Spot Welders. 





No Lease — No License — No Royalty 


No. 154 Welder, 36 inch throat 


The Toledo Electric Welder Company 


2729 Knowlton St., CINCINNATI, OHIO 








ne 
Soman ee — 


ARE YOU ECONOMICAL? 








Shear Blade 


Do You Know What Your Shear Blades Are Costing You ? 


It might surprise you—Better look into it. 
We can save you 10 to 50 per cent during the year. Yes, we can. We can prove it. 


The L. & I. J. White Company, 15 Columbia St., Buffalo, N.Y. 
| 





























Say you saw itt in THE Iron Trape Review 











June 24, 1915 


| 
| 








The 
Cleveland 
Punch & 
Shear 


W, and describing in detail 
orks Co. the “Cleveland” line of 
punches. 


Cleveland, O. 





















The Uniform Pressure Makes 


Every Shell a Good Shell 


toggle motion facilitates the 


Blank-holding is taken by the 


The action of the Bliss patent 
work and requires less power. 
frame, relieving bearings. 


Bliss Toggle Drawing Presses 


The blank-holder starts on its upward movement nearly 


simultaneously with the punch, giving operator ample time 
for removal of drawn piece. 
Bliss Toggle Drawing Presses are built in many sizes and 


Let us send you descriptive matter 
Write today. 


cover every requirement. 

covering your exact requirements. 
° No. 8 Adams Street 

E. W. Bliss Co., Brooklyn,N.Y.,U.S.A. 


Chicago Office—622 West Washington Boulevard 
Dime Bank Building 


Detroit Office 














“@NLEVELAND” Punches 

are known everywhere 
for their efficiency, accurate- 
ness and durability. Made 
of the best materials, by 
high 


experienced, grade 


workmen, we guarantee 
them to fulfill every require- 
ment for such equipment. 


Send for catalog illustrating 
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“PITTSBURGH” 
BOARD DROP HAMMERS 


EXTRA LONG AND WIDE ROLLS 
EXTRA HEAVY GUIDES 
STRAIGHT FRONT ROD 
STEEL LIFTER FRAME 
CUT STEEL GEARS 
LONG DROP 


FROM 1000 TO 5000 LBS. 
FALLING WEIGHT. 


USED BY THE U. S. GOVERNMENT 
AND MANY OF THE LARGEST DROP 
HAMMER SHOPS IN THE UNITED STATES. 


NEXT WEEK 
*“‘BLOOMING MILLS” 


WRITE FOR 
BULLETIN D 


UNITED ENGINEERING 


AND FOUNDRY CO. 
PITTSBURGH, PA., U. S. A. 


BUILDERS OF COMPLETE MACHINERY EQUIPMENT 
FOR IRON, STEEL AND TUBE WORKS; STEEL CAST- 
INGS; MACHINE MOLDED GEARS; FORGING PRESSES, 
STEEL, SAND, CHILLED AND “ADAMITE” ROLLS. 


“LARGEST ROLL MAKERS IN THE WORLD, MAKERS OF THE 
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Before and After— 
A Story of 25 Minutes 


Twenty-five minutes after the operator 
started the last riser fell off and the job 
was finished. 


Oxweld Apparatus 


makes the cutting of risers, sprues and gates a 
matter of minutes instead of hours. On this 
particular job the total cost including time, 
material and labor was only $1.22. Cutting 
them up-to-date methods would take from 
5 to 6 hours with a corresponding increase in 
total cost. 

Let us show you what the OxweELp Process 
can do for you. Write for details. 








See our exhibit at the San Francisco Exposition— 
Palace of Manufacturers, Collective Gas Exhibit 


Oxweld Acetylene Co. 


NEWARK,N.J. CHICAGO LOS ANGELES 


Largest Makers of Welding and Cutting Apparatus and Supplies in the 


United States 


MM M9) AMX’ 





Brown Pyrometers 


A pnmr tise pe lp ESP iii nn ap pi ages 
. JAP CE CMO YE ry 





Ask any user of Brown Pyrometers 
whether it is possible for any concern to 
take more interest in their customers 
than we do. Buy a Brown Pyrometer 


and you get Brown service also. 


Ask for 64-page catalogue No. 11 


The Brown Instrument Co. 
Philadelphia, Pa. 


Pittsburgh Chicago 


New York 











PUBLISHED APRIL, 1914 


STEEL FOUNDRY 


By JOHN HOWE HALL 


j Consulting Engineer 


271 pages, 6 x 9. $3.00, postpaid 


Illustrated. 
| aren author covers fully the metallurgy and pro- 

duction of all classes of ordinary steel castings in 
use in this country. 

He aims to give : 

(1) The characteristics of steel castings from a 
manufacturing point of view. 

(2) The details of the various steel manufactur- 
ing processes and their characteristics as applied to the 
different types of castings, including relative cost of in- 
stallation, relative cost and quality of steel produced, etc. 

(3) Foundry procedure, such as moulding, 
pouring, annealing, etc. 

The book will appeal alike to the metallurgist and 
the superintendent in charge of the foundry. It covers 
metallurgical processes, shop methods and costs of steel. 


PENTON’S BOOK NEWS 
PENTON BUILDING, «.: CLEVELAND, OHIO 


36 
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OXYGEN 


From Coast to Coast 35 Producing 
Plants and Distributing Stations provide 
an unlimited supply of Linde Oxygen for 
users everywhere. 

LINDE SERVICE means no investment 
except for oxygen actually received—no ex- 
pensive overhead or upkeep charges. 

Linde Oxygen may be obtained from any of 
the following Linde Plants and Distributing 
Stations where a large supply of charged 100 
and 200 cu. ft. cylinders is kept on hand con- 
stantly to insure immediate shipments. 

Mail or telephone your order to THE 
LINDE AIR PRODUCTS CO., at the near- 
est point. Shipments will be made on 
day order is received. 


Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 

10th Ave. and 16th St., North 
Buffalo, N. Y. 


19 E. Lombard Street 


155 to 183 Chandler Street 


Chattanooga, Tenn. 
212-238 King Street 


1501 South Peoria Street 


Chicago, III. 
113 Austin Avenue 


Cincinnati, Ohio 


Cleveland, Ohio 
E. 73rd St. and Bittern Ave 

Columbus, Ohio 
310 Dublin Ave. 


63 Plum Street 


Davenport, lowa 
118 Harrison Street 
Dayton, Ohio 
Bainbridge, Bacon and State Streets 
Denver, Colo. 16th and Glenarm Streets 


Detroit, Mich. 


Duluth, Minn. 

7th Ave. W. and Railroad St. 
East Chicago, Ind. 
East St. Louis, III. 


Elizabeth, N. J. 
Emeryville, Oakland, Cal. 
Fort Wayne, Ind. 


St. Aubins Avenue 


6th and Walnut Ayenue. 


414 East Columbia Street 


Indianapolis, Ind. 
108 South Alabama Street 


Los Angeles, Cal. 
514-18 Molina Street 


Minneapolis, Minn. 


Newark, N. J. 


500 North First Street 


15-19 Division Street 
(Local Deliveries only) 

New York City 

217 West 29th Street 
Norristown, Pa. 
North Kansas City, Mo 
Omaha, Neb 
Pittsburgh, Pa. 
25th Street and Allegheny R. R. 


Portland, Oregon 
104 North Fifth Street 


1007-9-11 Jones Street 


San Francisco, Cal. 
303-304 Sheldon Building 
461 Market Street 
Seattle, Wash. 


St. Louis, Mo. 


Trafford, Pa. 
Worcester, Mass. 


530 First Ave., South 


502 South Seventh Street 


961 Southbridge Street 


Other Plants and Distributing Stations are planned for 
other industrial centers throughout the country and will 
be established as fast as and wherever the local demand 
for oxygen warrants. 


The Linde Air Products Co. 
Forty-Second St. Building New York 


Largest Producers of Pure Oxygen in America 
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The files which do the best, 
“longest”, are the ones for you 


to use on your work. 





You will always find that 


NICHOLSON FILES 


Give the Best Service 


(TRADE MARK) 


“NICHOLSON” stamped on 
a file, absolutely guarantees 
selected steel—forged, annealed, 
ground and cut by expert work- 
men who have made your needs 
a lifetime study. 


SPECIFY ‘‘NICHOLSON”’ 
AT ALL LEADING DEALERS 


Our new Catalog shows 600 illustra- 
tions, and 1s invaluable to file users. 


Sent FREE on request. 


Nicholson File Co. 


Providence, R. I. 
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A Specific for Business Depression 


If Flugh Chalmers’ faith in advertising could be wafted throughout 
the field of industry, prosperity would be at the door of every manufac- 
turer. Industry wouldn't be stinted by pessimistic demands. Hugh 
Chalmers has invested hundreds of thousands of dollars in advertising and 
has drawn a manifold reward in return. Chalmers is just one of them. 
There are scores in his class, all reaping their harvests. 





In a recent address before a group of business men, he said: 


“The two chief elements in successful business are advertising and 
salesmanship. Oral salesmanship is like individual teaching, while news- 
paper advertising, which is another form of salesmanship, is like a public 
school. You reach one person by one method, thousands or even millions, 
by the other method.’ 

“There are only two excuses why a man should not advertise. One 
is because he has too much business, and don't have to, and the other is 
because he has too little business and can't afford to.” 


“Successful advertising is summed up in having the right idea, and 
using it at the right time.” 


‘Advertising should be honest, sensible, and persistent.” 





‘Advertising must be persistent because the hardest thing to find is 
yesterday's newspaper. If you don't believe it, try it.” 
“There may be some men who believe that because they have been in 
business in * * * * all their lives that they do not need to advertise. They 
' are like the fellow wearing blue goggles who winked at a girl. He knew he 
was winking, but she didn't. Just so, if a man does not advertise he may 
know he is in business, but the public is likely to be unaware of it.”’ 


1 The above applies to the Iron, Steel, Foundry, Machinery and all 
| other lines of business. Advertising is a necessary part of every successful 


i} sales organization. It is a business-builder. THE IRON TRADE 
|] REVIEW is the logical vehicle to carry your advertising to those trades. 
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You’re not fooling anybody, not even 
yourself. MONEY FIRST, that’s you. 
Look at those elevators you have. 

Why did you buy them? 

Because they were “SOMETHING 
CHEAPER.” 

You would not be allowed to run 
them an hour if your state had elevator 
laws like Massachusetts, New Jersey, 
Wisconsin, and other states. 

Even now it is against the law to 
use them for passenger service. Because 
sooner or later they are bound to hurt 
somebody. 

You pay $1,000 to $5,000 for an 
automobile to “‘sport”’ with and meet 
your “women folks’”’ social ambitions. 

But when it comes to your BUSI- 
NESS you go and buy a CHEAP 


elevator. 


‘Safety First’’—Bah! 


Automobile runs three or four years 
if you have luck. 

Ridgway elevator runs forever 
whether you have luck or not. 

If you will look around you will find 
the great concerns which employ high 
grade engineering talent are installing 
these machines as fast as we can make 
them. 

Here is why they get them: we give 
an absolutely perfect elevator. 

1. It runs at virtually no cost. 

2. Absolutely Fool Proof. 

3. No repairs. 

4. Always goes. 

5. Goes when the engine is 
shut down. 


NO PAY UNTIL IT MAKES GOOD. 
Ask some of these fellows about it, 
three sevens just for luck. 





Direct Acting 


OVER 2,000 | 
in Daily Use 

























Hook ’er to the Biler 


CRAIG RIDGWAY & SON 


Coatesville, Pa. 
Elevator makers to folks who know 














Double Geared 














“__but they last to beat Sam Hill’ 


‘*Ain’t it a lot more satisfying, a heap more enjiable to work 
with good equipment—and don’t fine tools make you work better? 
Seems to give a dignity to the job—and gets you a feelin’ like you 
was a regular master workman in your profession. Like havin’ 
yer shoes shined good an’ black when ye go to church with your 
wife on a Sunday. 

‘‘Self respect is the beginnin’ of good workmanship and good 
livin’ and everything else that’s good, and always will be. An’ 
when you come to figure it out, first class paraphernalia is the 
first step to self respect and to self-respectin’ work—and in the 
long run it’s the cheapest. 

‘‘Remember that when you come to buyin’ barrows—and get 
Sterlings. Sure they cost more, they’re built better—but they 


last to beat Sam Hill.”’ 
-TIM TRUNDLE 


Srerlins Barrows 


From a dealer in Seattle who carries a large stock of Sterling Barrows: 
‘‘We wish to advise you that we cannot speak too highly of the ‘‘Sterling Wheelbarrow’’. 





We have sold your barrows 
exclusively for the last two years and during that time have received absolutely no complaints as to their quality, workmanship 
and length of service, which of itself is sufficient recommendation. Among our customers there is no person but what acknowl- 





edges them to be the best barrow on the market. 
The Sterling Barrow or Cart for your particular service is described in Catalog No. 24. 


copy interesting. 


STERLING WHEELBARROW CO. 


64th Ave., West Allis WISCONSIN 


You'll find a 
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| AMERICAN BripcrE Company 


Hupson TERMINAL-30 CuurcH StrEeET New York 








Manuta cturers of Steel Structures of all classes 
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Headframe, Stock Pile Trestle with extra shipping pockets for Section 16 Shaft 
of Lake Superior Mine, Ishpeming, Mich. 








ON eos: 





SALES OFFICES 


EE eee ee te ae 30 Church Street 
Philadelphia, Pa... . 2 .. . '. , , Pennsylvania Building 
DeMe MOME, 68 ee John Hancock Building 
Dame, Mes eK Continental Trust Building 
: PiriseunGn, FA... .°. See teks Friek Building 
Ee ale PE ee ane en ee Pe 6 Powers Block 





Atlanta, Ga. 


Detroit, Mich 





Daftale, N.Y; 3. oy 


Cincinnati, Ohio 


Cleveland, Ohio 


Marine National Bank 
Union Trust Building 

Sao ene are Tea Candler Building 
eR ee ig" ee Rockefeller Building 
Beecher Ave. & M. C. R. R. 


. 208 South La Salle Street 


CienGe, Gio: 82% 

Louis, Mo.-. . .. .. Third National Bank Building 
Deaver,: Celok. 5 0 See First National Bank Building 
Salt: Lake City; Utah... 5 42 3 as Walker Bank Building 
Dulath, Wied; 0%. 0 SS Wolvin Building © 
Minneapolis, Minn... . . . .. . 7th Ave. & 2nd St., S. E. 


Pacific Coast Representative : 
U. S. Steel Products Co... . ... - Pacific Coast Dept. 
SAN FRANCISCO, CAL. Rialto Building 
Portland, Ore. . . . Selling Building 
Seattle, Wash. . 4th Ave. So., Cor. Conn. St. 


Export Representative: United States Steel Products Co., 30 Church St., N. Y- 
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We brand them with 


our trade mark because we're 


Don't buy any old sheets sheets. 
you see. Buy sheets of known 
# Py z a rmanite proud of them, and to let 
old responsible. 


Buy La Belle branded 
LA BELLE IRON WORKS 


General Offices, Steubenville, O. 





you know where to get more. 


Works: 
Steubenville, O. 


Works: 
Wheeling, W. Va. 














Cold Rolled Strip Steel and 
Flat Wire 


There is a large stock of Cold Rolled Strip Steel in stock in the Ryerson 
Warehouses at all times. ‘The fact that the trade could secure this steel in all stock 
sizes, in hard, half hard and dead soft qualities immediately, has made Joseph T. 
Ryerson & Son headquarters for this product as well as all similar plain and 
special steels. We are also in position to offer quick mill shipments in special 
lengths, widths and tempers. 

We maintain a complete stock of all iron and steel products, including the 
following, all ready for immediate shipment: 


Bars Sheets Tool Steel Tubes 
Shapes Rivets Babbitt Metal Fittings 
Plates Bolts Chain Machinery 


Write for Monthly Journal and Stock List 








ROCKWELL STS 


NEW YORK 
30 CHURCH ST 


JERSEY CITY 


sT Louis 
HAGAR PLANT 
2208 N. 2NDST 








ESTABLISHED 1842 


INCORPORATED 1888 


PITTSBURG 


CLEVELAND 


Josepu T. Ryerson & Son 


CLYDE M. CARR, PRESIDENT JOSEPH T. RYERSON, Vice-Pres 


IRON STEEL MACHINERY 


NEW YORK CHICAGO ST. Louis 


DETROIT 
MILWAUKEE 
MINNEAPOLIS 
KANSAS CITY 


HOUSTON 





SEATTLE 























JOHNSON LUMBER CO. 


MILWAUKEE, WISCONSIN. 


Let us fill your requirements. 


White Pine Pattern and Templet Lumber 


of the dest quality at very reasonable prices. 


You'll be pleased with “Johnso 
WRITE US TODAY 





n”’ Service. 
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a rtunities 


Men Wanted Position Wanted Miscellaneous Classified 












Minimum, 50 words, $1.00. Each ad- Minimum, 25 words, 50c. Each addi- Minimum, 25 words, $1.00. Each addi- 
ditional word, 2c. All capitals, 50 words, tional word, 2c. All capitals, 25 words, tional word, 4c. All capitals, 25 words, 
$1.50. Each additional word, 3c. 75c. Each additional word, 3c. $2.00. Each additional word, 8c. 


Remittance should be made to cover eight (8) words for address if box number is used. 
10 FOR ER LARUE ER OE RT OO is Brit ree A 
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PUBLIC SALE-ALTON STEEL COMPANY 
Public Auction on June 29th, 1915, at 11 o’clock A. M., on the premises of the ALTON STEEL COMPANY at Alton, Ili. 
ALL OF THE PROPERTY AND ASSETS OF THE ALTON STEEL COMPANY, CONSISTING OF 
A tract of land containing forty-four and two-tenths (44.2) acres, more or less, situated in the South half of Section 
Number eighteeen (18), in Township Number five (5) North, Range Number nine (9) West of the Third Principal Meridian, 
in the County of Madison and State of Illinois. HAVING ERECTED THEREON 
OPEN HEARTH STEEL PLANT 
Consisting of two 40-ton furnaces, charging machine, 50-ton ladle crane, one yard crane and all accessory equipment. 
BLOOMING MILL 
One 32-inch Blooming Mill with reversing engine, tables, heating furnaces, ingot charging machine, etc. 
BILLET MILL 


One 18-inch Billet Mill, consisting of two three-high tandem stands with necessary tables, shears, run-outs and electric 





drive, together with overhead cranes, billet storage yard, etc. 
FINISHING PLANT 

One 10-inch mill, consisting of three three-high stands and two two-high stands with Morgan Continuous Roughing 
Train and Morgan Continuous Heating Furnace, together with electric drive, spare rolls and accessories. 

One 8-inch mill, consisting of four three-high stands and two two-high stands with electric drive, heating furnaces, spare 
rolls and accessories. BUILDINGS 

OPEN HEARTH, BLOOMING MILL, 18-INCH MILL, 10-INCH MILL, 8-INCH MILL, MACHINE SHOP, 
PICKLE BUILDING, GALVANIZING MILL, FORGE SHOP, EIGHT ROOM OFFICE BUILDING, TIMEKEEPER’S 
BUILDING, PRODUCER HOUSE BUILDINGS, ETC. 

TOGETHER WITH BOILER PLANT, ELECTRIC STATION, WATER SUPPLY PLANT, TRACKS, LOCOMO- 
TIVE, LOCOMOTIVE CRANE, GALVANIZING PLANT, TOOLS, AND MUCH OTHER EQUIPMENT. 


‘Together with the following raw material and stores: Finished and semi-finished products. Pig Iron, Butts, pit and 
mill scrap, bloom and aeriet crops, heavy melting scrap, shoveliing steel, etc., iron ore, ferro-silicon, limestone, dolomite, magne- 
site, fluor-spar, silica sand sleeves, nozzles, truss rods, billets, ingots, spare rolls, hoops, bands, etc. ALSO office equipment 
and all other property on the above premises. ‘The property has good railroad facilities. 


The properties so to be offered for sale will be sold subject to the lien of the first mortgage dated July Ist, 1913, made 
by the Aiton Steel Company to the Alton Banking and Trust Company, Trustee, to secure an issue of bonds of the par value 
of three hundred thousand ($300,000) dollars, all of which are issued and outstanding with interest due thereon from July Ist, 
1914. Satisfactory arrengements can be made with the bond holders for a continuation of this mortgage. 

The sale shall be upon the following terms of paym« Ten (10) per cent to be paid in cash at the time the property is knocked down and 
he remainder of the purchase price shall be paid within thirt 30) days _ erthe m aking of said sale. The property is subject toa second 

ortgage of, $350.000 with interest from May Ist, 1914, and su offic nt must be bid to pay off this mortgage with acc rue -d interest. 

If any bidder fails to make good his bid, the properties nm gain be put up for sale and the bidder so defaulting will be held for the 
difference between his bid and the price at which the property is final ] I 
ny information desired will be furnished by the AL TON S TE E L COMP ANY at its office in Alton, Ill. > 
he owners reserve the right to reject any and all t Address: M. L. Mozier, Secretary 


ALTON STEEL COMPANY, Alton, Illinois 


] 
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Sites Contract Work | | Contract Work 




















AS EE oe ean Seer IF YOU WANT DIES MADE A MODERN FACTORY LOCATED IN 
NOTICE TO MANUFACTURERS Stamping or Forming Work Done one of the principal railroad centers of the 
‘ — ; : ae eee ' ping ‘ - f Middle West, is in a position Rs ~oe 
FACTORY OR WAREHOUSE Send us your inquiries. We have liberal amount of work in_ Forge hop. 
property for rent, can give two and a yleased others, we will satisfy you. Machine Shop, Wood Work Shop and Gray 
half r seven and a half vear lease, on rices reasonable. Iron Foundry. Owing to the slack season, 
é even a a he a tage = - 4 = E 7. close figures and prompt delivery can be made, 
very low rental basis. Building 70 x The Jewett Stamping & Enameling Co., Representative will call on request. Address 
120, three floors and cement basement. Jewett, Ohio — a a7 IRON TRADE REVIEW, 
Contains steam engine and two elevators. ED kt SR, pane sa: Ai 
suilding stands alone having light on 
2 1s ( ES made of STEEL 
four sides. Can be approached by two ; NOVELTIES de S Wanted 
. We are in an excellent position to handle the 











streets and two alleys, equipped with manufacture of steel novelties and devices. 
sprinkler system. suilding was occupied We have also a complete outfit for Electro WANTED: — SECOND-HAND DELANO 


before by factory. has lockers and Plating, Galv: anizing and Tinning. Will make or equal, pulley molding machine for pulleys 

toilet , acl 1 ae | her f necessary dies from your drawings. 38 to 48-inch, inclusive; also one pulley 

Zo oe Cee foot and otner actor) Estimates cheerfully given. turning lathe for either 20 to 30-inch pulleys. 

equipment therein. Weil & Co.., 87 Work shipped on approval. Both of the above ae to be in — 

ichiga Arni . als TwWEDE TINTC , fas class condition an _* a reasonable price. Ad- 

Michigan Ave., Detroit, Mich. rwo RIV ERS PLATING WORKS. yee onan oe oe < ce oe. 
[wo Rivers, Wis. VIEW, Cleveland, O. 


Classified Advertisements continued on following page 
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RATES 
linch, 1 time, $2.50 
2 inches, 1 time, $4.75 


Ee a a ee 


tland Machm 





‘Second 
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Wanted and For Sale 


“The rendezvous of frugal dealers” 
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IMPORTANT 
Copy must be received on Thurs- 
day preceding date of publication. 
Write us for rates on continuous 
ads—they will interest you. 























: 3 inches, 1 time, $6.75 
10°7 discount on 4 time order 
eT f 
For Sale 
EMBOSSED LETTERHEADS BOND 


Paper, 1,000 $3.75. Sample Book Free. 
TURNER & DUNLAP, WILKES-BARRE, PA. 


FOR SALE:—ALL SIZES NEW AND 
second hand pulleys, belting, shafting, hang- 
ers, couplings, pillow blocks, etc. Passman 
Bros., 28-30 So. Green St., Chicago, IIl. 


COAL AND TIMBER LANDS 
FOR SALE: — COAL AND VIRGIN 
timber lands, lots ranging from 1,000 to 30,000 
acres in West Virginia or Eastern Kentucky. 
Address A, Foose, Box 673, Huntington, 
W. Va, 


MINING PROPERTY FOR SALE—RUBY 
and commercial corrundum deposits, china 
clay deposits, mica mines, copper and gold 
deposits. Anyone interested address Charley 
C. West, Box 115, Franklin, N. C. 


ZINC AND LEAD LANDS FOR 
SALE. 

In Boone, Marion, Newton Counties, Arkan- 

sas, and Taney County, Missouri, 3,500 Acres. 

Selected 15 Years Ago in the Richest Mineral 

Belt by Competent Prospector. Address C. 

M. Fenton, Box 1381, Columbus, O. 


MODERN FOUNDRY AND MACHINE 
shop for sale. The business and property of 
the Nampa Iron Works, at Nampa, Idaho, for 
which sealed bids will be received on or before 
July 14, 1915. List of property and informa- 
tion obtained and bids received by the secre- 
tary. Rights reserved to reject any or al 
bids. E. R. Brace, secretary, Nampa, Idaho. 


HE’S SORRY 


he did not know us 
before. We buy, sell, 
exchange, rent and 
repair 
Motors and 
Dynamos 
Over 1200 machines 
ready for actual de- 
livery. Get our prices 
All yr. positively guaranteed for one year 
rf Nathan Klei 
st kc, athan Klein & Co. 
roams poh \ “iy 208 Centre St. New York 


RICH 











FOR SALE 


Delaware River property, 10 acres of land, 
buildings erected recently, equipment, plenty 
of labor, deep water, three railroads, excellent 
opportunity to purchase a property that can 
be operated immediately. 


W. L. BIRTWELL 
Crozer Building Philadelphia 











TURRET LATHES 


Five 21" Gisholt. 

Three 24" Gisholt. 

One 24" American. 

One 28" Gisholt. 

One 32" Bullard. 

Orie 40" Grant. 

One 22"x 7' Potter & Johnston semi- 
automatic. 

214" Gridley Full Automatic, 

21" x 7' Universal. 

22" x 6! Draper. 

16" x 6' Draper. 

Four Brown & Sharpe old style Auto- 
matics, 5-16" capacity. 

Three American Fox Monitor Brass 
Lathes. 

Warner & Swasey Universal 
Lathe. 

Two 16" x 6' Pratt & Whitney. 

Cleveland Automatic 114" capacity. 

Cleveland Automatic 5-16" capacity. 

Six No. 1 Pratt & Whitney. 


Brass 


New York Machinery Exchange 
50 Church Street 
NEW YORK 








FOR SALE 


One Oliver Double 
opening, Die Bolt 

14" to 1" Capacity, 
counter shaft—in fair good 


Head 
Cutter, 
with 


condition. 


The Elbel Company 
Canton, Ohio 








Steam Hammers 





For Immediate Shipment 


ELECTRICAL BARGAINS 


Steam Turbo Generators—3 Phase-60 Cycle 
1000kw Westgh. Parsons Low Pressure. 
625kw Gen'l Elect. High Pressure 
500kw Westgh. Parsons High Pressure 


“‘Engine Driven Generators”’ 

250kw Western Electric with 4 cyl. Vertical 
**Model"’ Gas Engi 

150kw Westerr 
City Steam Engine. 

125kw’ Western Electric with Skinner Auto. 
Steam Engine. 

**250 Volt Direct Current”’ 

400kw Fort Wayne with Russell Horiz. Aut 
Steam Engine. ; 

200kw Westinghouse with Harrisburgh 4 valve 
Auto. Steam Engine. 

100kw Ridgway with McEwen Auto. Steam 
engine. 





igine. 
1 


Electric with 4 valve Erie 


**125 Volt Direct Current’”’ 
25kw Westinghouse with Harrisburgh Fleming 
Auto. Steam Engine. 


“Alternating Current Motors”’ 
**220-440 and 2300 Voits”’ 


100hp Gen'l Elect. ‘‘K"’ Speed 720 

75hp Westgh. Elect. ‘““CCL’’ Speed 685 
“125 and 250°Volts Direct Current’’ 

2-100hp Westinghouse ‘'S’’ Speed 625 

75hp Westinghouse ‘“*M"’ Speed 650 

50hp Westinghouse ‘*M”’ Speed 650 


*“Miscellaneous”’ 

No. 5 Worthington Centrif. Pump with 15hp 
Motor direct connected. 

5 Ton Single Friction Drum Motor Driven 
Hoist 

6 Ton Sprague 250 V. Mono. Rail Hoist 

Motor Driven Exhaust Fans and Pumps 

Motor Generator Sets Extra Armatures 


THE LARGEST ACTUAL STOCK 
OF ELECTRICAL BARGAINS be- 
tween NEW YORK and CHICAGO. 


If you wish to buy or sell write 


Miller-Owen Electric 


Company, Inc. 
217-219 First Ave. 
PITTSBURGH, PA. 

















We have in stock ready for immediate ship- 

ment the following Steam Hammers: 

600 Ib. Single Stand 

1250 Ib. Single Stand 

2000 Ib. Single Stand 

2000 Ib. Double Stand 
These are new hammers and complete with anvil 
block and dies. If interested a very attractive 
quotation will be given on application. 


The Morgan Engineering Co. 
Alliance, Ohio 

















FOR SALE 


Boilers all sizes. Motors all currents. 
Engines all kinds. 
Steam, Gas and Electrical Machinery 
EDGAR M. MOORE & CO. 
Pittsburgh, Pa. 
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° 
Power Plant Equipment 
at less than | of original cost 

All modern equipment in first-class 
workin g r order 

Electric generating units, fans, 
engines. compressors, hoisting engines, 
pumps, etc. 

Write for full list. 


NEW RIVER COMPANY 


Equipment Sales Department 


Miasdenald West Virginia 











Special Mactontey Offered 


120" K. W. Westinghouse alternated, 220 volt 


3 phase 
55 K. W. 120 volt, New England Generator, 
650 R. P. M. complete. 





3Edison Dictating Mac é 
1 Sheet Steel Oili: 84 Ma € 

Push Nipple Radiator Asse g Ma ‘ 
1 26" Drum Sand Machine 


220 Volt Motors 
20 H. P., D. C. General Electric. 
10 H. P. Westinghouse, R. P. M. 1250 


Address Box 465 


THE IRON TRADE REVIEW 
Cleveland, O. 





War Orders Have Depleted 
Machinery Stocks. 


Do you realize it will be 


months before orders can 


be ¢ aught up? 


Second Hand Equipment 
Eagerly Sought To Fill Gap. 


The demand for. second- 


hand machinery is greater 
than ever before. 
———It is like gold in the 


bank. 


Sell your idle or stored away 
equipment through a little ad 
in these columns. 








REAL BARGAINS 


1—Clizbe Grinder and Buffing Machine, 
new, will swing about 10” emery wheels.$15. 00 


Motor Driven Eager Polishing Machine 200.00 
No. 6T Grinder and Countershaft, new. 42.50 
Second hand Grinder Overhead Support 5.00 
Second hand Junior Core Oven, almost 

as good as new -e eee 40.00 
1—Second hand Band Saw, single speed 40.00 
1—Second hand 23 x 34 Brass Furnace. 


This furnace is eeegenene as good as 
a new one . 20.00 


1—Odd size Sreke Fone suitable tee 
No. 50 pot with 27” high shelk This is 


a special furnace 15.00 
1—-Second hand Wood Tank, 40” long, 26" 
deep, 26” wide.... 6.00 


1—-Wood Tank, new, 36° le ng, 24° widis, 
nd 24° deep. This tank has never been 
used but is a little shopworn 
1—Piece of Iron Grating for use in front 
of ys ass furnaces, 72” long, 35° wide, 
sll at per square foot 1.¢€0 
Weouaraie st $1.25 per ft 


oa 


00 


10—Iron Flasks, 124% x 18 x 5 2.00 
17—Iron Flasks, 11 x 14x 6, each . 2.00 
12—Sterling Wheelbarrow, Wheel Flasks, 

12x 18x8 .- ae 


6—12% x 18 x 6 Sterlit ig Wheelbarrow 
Flasks, each 2.00 
1—Second hand Middledits« h Tilting 
Tum sblit ig Barrel. This barrel has been 
completely overhauled and is as good 
as a new barrel.. J 65.00 
1—Second hand Steam Boiler, suitable for 
heating 100 gallons of water to boiling 


POMC. :s Bawa samo 35. 00 
3—Second hand Athey Polishing L sitios 

eac h. . eves ° 50 00 
1—New No. 5 Dust C ‘elector, To 42.50 
1—No. 5 Stewart soft metal Melting 


furnace for aluminum with one extra 
pot, furnace equipped for artificial gas. 


Used, but in good condition or 50.00 
1—No. 35A Stewart Metal Melting 

Furnace equipped for artificial gas. 

Used, but in good condition... .. 40.00 
1—No. 80A Stewart Metal Melting 

Furnace, equipped for artificial gas. 

Used, but in good condition.......... 75.00 


FREDERIC B. STEVENS 
Detroit 

















For Sale at a Bargain 


Stowell Manufacturing & Foundry Co.’s large plant at Milwaukee. 


The property comprises a site of 13 acres 


and all the necessary buildings for an up-to-date malleable and gray iron foundry, together with a large machine 


shop. 
sheds, etc. 


The total number of square feet in the larger buildings is 100,396, which is exclusive of the barn, sand 


STOWELL MANUFACTURING & FOUNDRY COMPANY, MILWAUKEE 


F. L. SIVYER, Trustee 
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“BUFL 


The 
Guarantee 
of 


Highest 
Qualify 





“BUFLOKAST” is a name that assures you both 
quality of product and superiority of service. 


It means Laboratory Controlled Foundry Methods 
---methods combining unsurpassed foundry facil- 
ities; most thoroughly equipped and up-to-date 
chemical and physical testing laboratories; and a 
model organization of experienced and scientific 






































metallurgists. 













By virtue of this incomparable combination, we are able to 
produce on any scale, the metals which laboratory research 
and manufacturing experience have proved to be the most 
suitable for any particular purpose. 

The reputation of ““_BUFLOKAST” service and quality is 
unblemished. 











We can greatly reduce your costs and worries. 


WRITE US 


Buffalo Foundry & Machine Co. 


50 Winchester Ave., Buffalo, N. Y. 



























AMERICAN ||\@ @ 
| STEEL ae 


FREEDOM FROM REPAIR BILLS IS THE IMPORTANT 


FOUNDRIES CONSIDERATION. STEEL CASTINGS OF INFERIOR 

QUALITY IN SUCH WORK ARE EXPENSIVE AT ANY 
PRICE. QUALITY, NOT FIRST COST, SHOULD BE 
® THE DETERMINING FACTOR IN PURCHASING STEEL 


CASTINGS FOR MACHINERY OF HIGH CAPACITY. 


NEW YORK 
CHICAGO PITTSBURG © @ 


MACHINE TOOLS 


NILES CRANES BEMENT. HAMMERS 



































BUILT BY 
NILES-BEMENT-POND COMPANY, 2:'vicroria'street,” LONDON 
Boston Philadelphia Pittsburgh Chicago St. Louis Birmingham, Ala. 


Write to nearest office for catalogues. 
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With Outside and Inside Throttle Lever +Standard Engineering Co tVanes, John, Boiler Works 
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Turner, Vaughn & Taylor ( 16 Zanesville Malleable ( Tre. 
yp ». 
Capacity 50°% greater than any other 
. type. 
i= Gas Quality 20°% superior to any 
e- known record. J 
=F . . 
~- Labor eliminated. Coal fed mechan- 
| . ° y 
: ically from bin. 
e ° ° Z 
Ay Cost per unit of capacity greatly 
a Be 
or reduced. 
+ 4 
— Z 
P roducer-Gas 
M hi 
New Catalogue. 
. 
Morgan Construction Co. 
Worcester, Mass. 
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WHO KNOWS MOST 





ABOUT 


“Morse” Cutters? 


The many men who use them 


and who can give many reasons 
why you should. 





CATALOG 
| Morse Twist Drill & Mch. Co. 
NEW BEDFORD MASS. 








a 


CYLINDER 
BORING MACHINES 


For boring automobile cylinders. We 
build Single Spindle, Two Spindle and 
Four Spindle machines. 



























Designed for boring 
small cylinders, such 
as automobile engine 
cylinders, small gas en- 
gine cylinders up to 10 
in. dia. and similar work. 


We build Boring Mg- 
chines, Keyseaters, 
Drilling Machines, Fac- 
ing Machines for heavy 
work, Tapping Ma- 
chines, Draw Stroke » Sean 
Slotters and Universal ; 








Saw Benches. 





Baker § 


Bros. 
Toledo, Ohio * 
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BAUSH 


Multiple 
Drills 











FOR CRANK CASE 
AND GENERAL 
AUTOMOBILE 

DRILLING | 


Baush Machine Tool Co. 


Makers of 


Drilling Machinery | 





Wason Ave. 
Springfield, Mass. 
New York Office, 50 Church St. 
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ACCUMULATORS. 
(Hydraulic.) 


Birdsboro St’l Fdy. & Mch. Co., Birdsboro, Pa. 
Engrg. Co., CooeSerure, a 
» ee 


Chambersbur } 
Mackintosh, emphill & Co., Pittsburg 
Mesta Machine Co., Pittsburgh, Pa. 

Tod Co., Wm., Youngstown, O. 

United En rg. & Fdy. Co., Pittsburgh, Pa. 
Watson-Stillman Co., New York City. 
Wood, R. D., & Co., Philadelphia, Pa. 


ALLOYS. 
Blackwell, Geo. G., Sons & Co., Ltd. 
Liverpool En 


Ged 
Titanium Alloy Mfg. Co., Niagara Falls, os 


ANGLE AND EYE BENDERS. 
(Hand _ Machines.) 
Hinman, D. A., & Co., Sandwich, III. 


ANGLES, TEES, CHANNELS. 

(Iron and Steel.) ; 

American Bridge Co., New York City. 

Bourne-Fuller Co., Cleveland, O. 

Carnegie Steel Co., Pittsburgh, Pa. _ 

Cincinnati Iron & Steel Co., Cincinnati, O. 

Eichleay, John, Wr Co., Pittsburgh, Pa. 

Franklin Steel orks, Franklin, Pa. 

Illinois Steel Co., Chicago, IIl. 

Illinois Steel Co., Warehouse Dept., 


Chicago, IIl. 


Illinois Steel Warehouse Co., St. Louis, Mo. 
Illinois Steel Warehouse Co., St. 
ones & Laughlin Steel Co., Pittsburgh, Pa. 
ckawanna Steel Co., Buffalo, N. Y. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
Moltrup Steel Products Co., Beaver 
Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Joseph T., & Sons, ey Ill, 
Scully Steel 4 Iron Co., Chicago, Ill. 
Tennessee Coal, Iron & R “ee ™ 
Birmingham, Ala. 


ANNEALING POTS. 
Pittsburgh Malleable Iron Co., 
Zanesville Malleable Co., Zanesville, 


APPLIANCES. 
(Steel Works.) 
Blair Engineering Co., Chicago, Ill. 


ARMATURES. 
Crocker-Wheeler Co., Ampere, N. J. 
Westinghouse Elec. & as Co., 

fast Pittsburgh, Pa. 


AXLES. 
American Bridge Co., New York City. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, Ill. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Otis Steel Co., Cleveland, O. 


BAKERS. 
(Wire Coating, Wire Rivet and Bolt Works.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 
‘ Cuyahoga Falls, O. 


BALLS. 
(Steel.) 
New Departure Mfg. Co., Bristol, Conn. 


BARGES. 
American Bridge Co., New. York City. 


BARRELS. 
(Tumbling, Welded Chain and Wire Nail 
Mills.) 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


BARROWS. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 


A SM he 


Paul, Minn. 


alls, Pa. 


Pittsburgh, Pa. 
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you can get full particulars about products. 


ee: 





BARROWS. 
Coal and Coke.) 


Wheelbarrow Co., Milwaukee, Wis. 


Sterling 


BARROWS. 
(Foundry.) 


Sterling Wheelbarrow Co., Milwaukee, Wis. 


BARROWS. 
(Pig Iron.) 


Wheelbarrow Co., Milwaukee, Wis. 


Sterling 
BARS. 

(Concrete Reinforcing.) 
Bourne-Fuller Co., Cleveland, O. 
Franklin Steel Works, Franklin, Pa. 
Inland Steel Co., Chicago, IIl. 
Laclede Steel Co., St. Louis, Mo. 
Ryerson & Son, Jos. T., Chicago, Ill. 
Upson Nut Co., Cleveland, O. 


BARS. 
(Iron and Steel.) 
American Bridge Co., New York, N 


ao 
American Iron & Steel Mfg. Co., Lebanon,Pa. 


Bourne-Fuller Co., Cleveland, O. 
Brown-Wales Co., Boston, Mass. 

Carnegie Steel Co., Pittsburgh, Pa. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Franklin Steel Works, Franklin, Pa. 
Harvey Co., Arthur C., Boston, Mass, 
Illinois Steel Co., Chicago, IIl. 

Illinois Steel Co., Warehouse Dept., 


Chicago, Ill. 


Illinois Steel Warehouse Co., St. Louis, Mo. 
Illinois Steel Warehouse Co., St. 
Inland Steel Co., Chicago, IIl. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Buffalo, N. Y. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
Milton Mfg. Co., Milton, Pa. 

Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Joseph T., & Son, Chicago, Il. 
Scully Steel ra Iron Co., Chicago, Il. 
Dtaadned Gauge Steel Co., Beaver Falls, Pa. 
Jennessee Coal, Iron & R. R. Co 


United Steel Co., Canton, O. 
Upson Nut Co., Cleveland, O. 


BARS. 
(Norway and Swedish Iron.) 
Bourne-Fuller Co., Cleveland, 
Brown-Wales Co., Boston, Mass. 


BARS. 

(Rounds, Flats, Squares, Etc.) 
Bourne-Fuller Co., Cleveland, O. 
Cambria Steel Co., Philadelphia, Pa. 
Carbon Steel Co., Pittsburgh, Pa. 
Franklin Steel Works, Franklin, Pa. 
Illinois Steel Co., Chicago, III. 

Inland Steel Co., Chicago, Il. 
Lackawanna Steel Co., Buffalo, N. Y. 
Upson Nut Co., Cleveland, O. 


BARS. 

(Sheet.) 
Andrews Steel Co., Newport, Ky. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, II. 
La Belle Iron Works, Steubenville, O. 
Lackawanna Steel Co., Buffalo, N. Y. 
Republic Iron & Steel Co., Youngstown, O. 
Tennessee Coal, Iron & R. R. Co. 


BARS. 
; os, 
Carnegie Steel Co., Pittsburgh, Pa. 
Lackawanna Steel Co., Buffalo, N. Y. 


BARS. 
(Wrought Iron.) 


American Iron & Steel Mfg. Co., Lebanon, Pa. 


Bourne-Fuller Co., Cleveland, O. 


q Index to advertisements will give 





Ha tM 
CR ee 


Paul, Minn. 


Birmingham, Ala. 


: Birmingham, Ala. 
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If you don’t find what you 





PT Sik aS a 


BEAD. 
(Corner.) 
Youngstown Iron & Steel Co., Youngstown, O. 


BEAMS. 
Bourne-Fuller Co., Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 
Franklin Steei_ Works, Franklin, Pa. 
Illinois Steel Co., Chicago, Il. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 


Scully Steel & Iron Co., Chicago, IIl. 
BEARINGS. 
(Ball.) , : 
New Departure Mfg. Co., Bristol, Conn. 


BEARINGS. 
(Bronze Mill.) 
American Car & Ship Hdw. Mfg. Co., 
New Castle, Pa. 


BEDS. 
(Cooling.) 
Construction Co., 


BELT CEMENT. 
Graton & Knight Mfg. Co., Worcester, Mass. 


BELT DRESSING. 
Graton & Knight Mfg. Co., Worcester, Mass. 


BELT LACING. 
Chicago Rawhide Mfg. Co., Chicago, IIl. 
Graton & Knight Mfg. Co., Worcester, Mass. 


BELTING. 
B., & Sons, Dover, 


BELTING. 
(Chrome.) 
Chicago Rawhide Mfg. Co., Chicago, IIl. 


BELTING, 

-(Leather.) 
Graton & Knight Mfg. Co., Worcester, Mass. 
Williams, I. B., & Sons, Dover, N. H. 


BELTING. 
(Round Leather.) 
Williams, I. B., & Sons, Dover, N. H. 


BELTING. 
(Waterproof Leather.) 
Chicago Rawhide Mfg. Co., Chicago, Ill. 
Williams, I. B., & Sons, Dover, N. H. 


BENCHES. 

(Draw, Wire, Rivet and Bolt Works.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 

Cuyahoga Falls, O 
BENCHES. 
(Steel. ) 
Co.. New Britain, Conn. 
BENZOL. 
(Recovery Plants.) 
H., Co., Pittsburgh, Pa. 
BILLETS. 
Bourne-Fuller Co., Cleveland, O. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, II. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 
La Belle Iron Works, Steubenville, O. 
Lackawanna Steel Co., Buffalo, N. Y. 
Otis Steel Co., Cleveland, O. 
Republic Iron & Steel Co., Youngstown, O. 
Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala 
Upson Nut Co., Cleveland, O. 
Whitaker-Glessner Co., Portsmouth Works, 
Portsmouth, O 
Wood, Alan, Iron & Steel Co., Philadelphia. 
Youngstown Sheet & Tube Co., Youngstown, O. 
BILLETS. 
(Forging.) 
Chicago, III. 
BLADES. 
(Shear. ) 
& I. J., Buffalo, N. Y. 
BLOCKS. 
(Creosoted Wood.) 
Ayer & Lord Tie Co., Chicago, IIl. 
Pittsburgh Wood Preserving Co., Pittsburgh. 


Morgan Worcester, Mass. 


Williams, I. N. H. 


New Britain Mach 


Ke ppers, 


Inland Steel Co., 


White Co., L. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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34th and Smallman Streets 
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Te SPEEA EE kerk a ee eee 
PITTSBURGH MALLEABLE IRON CO. | 


HIGH GRADE MALLEABLE CASTINGS OF ALL DESCRIPTIONS 
Electrical and Railroad Castings and Annealing Pots a Specialty 










Pittsburgh, Penn’a 








ANNEALING POTS 


ZANESVILLE MALLEABLE CO. 


MALLEABLE CASTINGS 





THE MARION MALLEABLE IRON WORKS 


MARION, INDIANA 


MALLEABLE CASTINGS 





for General Purposes 








Belle City Malleable Iron Co. | 
MALLEABLE IRON 


CASTINGS | 


RACINE, WISCONSIN 














DAYTON , OHIO./ 












ZANESVILLE, OHIO 





LSet STEEL CASTINGS 
AUTOMOBILE CASTINGS 
~~ SAFETY LATHE DOGS 
Wal SPECIAL DYNAMO STEEL FOR ELECTRIC CASTINGS 




















Groton Bridge Company 
Groton, Tompkins County,'N. Y. 


S08 ==) 


MANUFACTURING 
STRUCTURAL AND MILL BUILDING, 
HIGHWAY BRIDGES 


Gray Iron Castings 








ERIE MALLEABLIE IRON COMPANY 


ERIE, PA. 











sé ” + 
Pyro’ Steel Castings 

For Lead, Cyanide, 

Chloride Pots and Car- 

bonizing Boxes. In- 

¢.) creases Efficiency and 
purpose has been dem- 

onstrated to be three 

and four times greater 

than any other known 


Economy, as the life of 
material. 


“Pyro” Steel for this 
Our Cyanide Pots have been known to stand 600 continuous 
hours in service under heat—a record produced by no other 
material. 
We have just issued a new catalog 
that is yours for the asking. 


SWEDISH CRUCIBLE STEEL COMPANY 
DETROIT, MICHIGAN 


Manufacturers of a general line of regular and special alloy 
steel castings from one pound to five tons. 








Say you sax 


it in THE 


Sivyer 
Steel asting= 








Converter 
and Crucible 


©. 
Milwaukee, 
AEP 
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BLOCKS. 
{Cepoie) 
Stowe-Fuller Co., The, Cleveland, O. 
BLOCKS. 
(Die.) 
Carbon Steel Co., Pittsburgh, Pa. 
BLOCKS. 


(Wood Flooring.) 

Ayer & Lord Tie Co., Chicago, Ill. 
BLOOMS. 

Bourne-Fuller Co., Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 
Hillman, J. H., & Son, Pittsburgh, Pa. 
Illinois Steel Co., Chicago, Ill 
La Belle Iron Works, Steubenville, O. 
Lackawanna Steel Co., Buffalo, N. Y. 
National Tube Co., Pittsburgh, Pa. 
Tennessee Coal, Iron & R. R. 


Upson Nut Co., Cleveland, O. 
ood, Alan, Iron & Steel Co., Philadelphia. 
Youngstown Sheet & Tube Co., Youngstown, 
BLOWERS. 
General Electric Co., Schenectady, N. Y. 
Southwark Foundry & Machine Co., 


—* Pa. 
East Pittsburgh, Pa. 


Westinghouse Electric & Mfg 


BOILERS. 
Freeman, S., & Sons, Mfg. Co., The, 


Racine, Wis. 


Phoenix Iron Works Co., Meadville, Pa. 
Vanes Boiler Works Co., The John, 


Brazil, Ind. 


Vulcan Iron Works, Wilkesbarre, Pa. 

BOILER INSULATION. 

Armstrong Cork Co., Pittsburgh, Pa. 
BOLTS 

American Bridge Co., New York City. 


American Iron & Steel Mfg. Co., Labeees, Pa. 


Bourne-Fuller Co., Cleveland, O. 
Milton Mfg. Co., Milton, Pa. 
Muskegon Boiler Works, Muskegon, — 
Oliver Iron & Steel Co., Pittsburgh, 
Republic Iron & Steel ‘Cae Toutguews, oO. 
Rockford Bolt Co., Rockford, Ill. 
Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 
Ryerson, Jos. T., & Son, Chicago, Ill. 
Scully Steel & ‘Tron Co., Chicago, IIl. 
Upson Nut Co., Cleveland, 
BOLTS. 
(Track.) 
American Iron & Steel Mfg. Co., Lebanon, Pa, 
BORING TOOLS. 
Allen & Curtis i 5 egnaee Ind. 


(Annealing.) 
Mesta Machine Co., Pittsburgh, Pa. 


Pittsburgh Annealing Box Co., Pittsburgh, Pa. 


Pittsburgh Malleable Iron Co., Pittsburgh, Pa. 
Pittsburgh Valve Foundry & Const. Co., 


Pittsburgh, Pa. 


Swedish Crucible Steel Co., Detroit, Mich. 

United Engrg. & Fdy. Co., Pittsburgh, Pa. 

Zanesville Malleable Co., Zanesville, O. 
BOXES. 


(Shop.) 
Sterling Wheelbarrow Co. Milwaukee, Wis. 
BOXES. 


(Sprue.) : 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
BRAKES. 


(Electric.) 
Electric Controller & Mig. Co., Cleveland, O. 
Toledo Bridge & Crane Co., Toledo, O. 
BRAZING. 


(Custom.) 
Champion Rivet Co., Cleveland, O. 
Racine Drop rows = . Racine, Wis. 
KERS. 
Westinghouse Elec. i my, <o, 
fast Pittsburgh, Pa. 
BREAKERS. 
(Pig Iron.) 
Brown ome,” oae inery Co., Cleveland, O. 
EECHINGS 
Freeman, S., a i Co., The, 
Racine, Wis. 


BRICK = CLAY. 


ire. 
Blackwell, Geo. G., Sons & Co., Ltd., 
Liverpool England. 
Clearfield Fire Brick Co., Clearfield, P 
Dover Fire Brick Co., Cleveland, O. 
Harbison-Walker Refractories Co., 


Pittsburgh, Pa. 


Kier Fire Brick Co., Pittsbur, h, Pa. 
Louisville Fire Brick Co., 
Portsmouth Refractories Co., Portsmouth, oO. 
Soisson, Jos., Fire Brick Co., Connellsville, Pa. 
Stowe-Fuller Co., The, Clevel and, O 

Union —~g Co., Mt. es Md. 
Valentine & Bros. Co., M. D., 


BRICK. 

(Silica, Magnesia, Chrome.) 
American Refractories Co., Chicago, II. 
Soisson, Jos., Fire Brick Co., Connellsville, Pa 
Stowe-Fuller Co., The, Cleveland, oO. 

BRICK 


__ (Stove Blast Furnace.) 
Kier Fire Brick Co., Pittsburgh, Pa. 
Union Mining Co., Mt. Savage, Md. 


Woodbridge, he % 


Birmingham, Ala. 


Hig land Park, Ky. 


THE IRON TRADE REVIEW 


BRICK INSULATION. 
Armstrong Cork Co., a Pa, 
BRIDGE 
Coal and Ore Handling) 
Me 


American Bridge Co., New York 

BRIDGES, wen AND VIADUCTS. 
tee 

Alliance Structural Co., Alliance 

American Bridge =o ‘New Yask, ° b 


Steel Co., The, 
Bellefontaine, oO. 
Eichleay, John, af Co., Pittsburgh, Pa. 
Groton Bridge Co., Groton, N. 
McClintic-Marshall Co., Pittsburgh, Pa. 
McMyler Interstate Co., Cleveland, O. 
Mt. Vernon Bridge Co., Mt. Vernon, oO. 
Riter-Conley Mfg. Co., Pittsburgh, Pa, 
BRUSHES. 


(Dynamo.) : 

Dixon Crucible Co., Jos., Jersey City, N. J. 
BUCKETS. 

(Clam Shell, Grab or Orange Peel for Coal 
and Ore.) 

Brown Hoisting Machinery Co, Snes, Oo. 

Industrial Works, Ba bar 

McMyler Interstate Co. clan, oO. 

Orton & Steinbrenner Co., Chicago, Ti, 
BUCKETS. 


a sal 
American Bridge Co., New York, N. Y. 
BUCKETS. 
Elevator and moteing.) 
Hendrick Mfg. Co., Carbondale, Pa 
Illinois Mallesble ron Co., Chicago, Ill. 


Bellefontaine Bridge & 


Wellman-Seaver-Morgan Co., Cleveland, O. 
BULLDOZERS. 
Long & Allstatter Aa Hamilton, O. 
United Engrg. & Co. oe h, Pa. 
Watson- Stillman Ry Jew York, 
BURRS. 
(Rivet. ) 


pale Rivet Co., Kent, O. 
son Nut Co., Cleveland, O. 
rought Washer Mfg. Co., Milwaukee, Wis. 
BUSINESS CARDS. 
(Engraved.) 
Wiggins Co., John B., Chicago, [Il. 
BUTTONS. 


ge 
Electric Controller Mfg. Co., Cleveland, O. 
CABLEWAYS. 
American Steel & Wire Co., Chicago, II. 
Brown Hoisting Mchy. Co., Cleveland, O. 
McClintic-Marshall Co., Pittsburgh, Pa. 
CANS 
(Waste, Shop and Oil.) 
New Britain Mach, Co., New Britain, Conn. 
CAR WHEELS. 
(Chilled.) 
Barnum-Richardson es Lime Rock, Conn. 


ARS. 
He” Py Pig Iron, Etc.) 


Atlas Car Co., Cleveland, O. 
Chase Fdy. & Mig. Co., Columbus, O. 
Mesta Machine Co., Pittsburgh, Pa. 
Whiting Foundry Equipment Co., Harvey, III. 
CARS. 

Coal, Coke and ae) 
American Bridge Co., New York, N. Y. 
Atlas Car & Mfg. Co., Cleveland, O. 


(Electrically Driven.) 
Atlas Car & Mfg. Co Poor oO. 


(Industrial. ) 
Atlas Car & Mfg. Co., Cleveland, O. 
Chase Fdy. & Mig. Co., Columbus, O. 
Whiting ng Equipment Co., Harvey, IIl. 
CASIN 


Oil and Gas.) 
La Belle Iron Works, Steubenville, O. 
National Tube Co., Pittsburgh, Pa 
Youngstown Sheet & Tube Co., Youngstown, O. 
CASTINGS. 
(Air Furnace.) 
Mesta Machine Co., Pittsburgh, Pa. 
Tod Co., Wm., Youn stown, O. 
CASTINGS. 
ng 
Erie Malleable Iron Co., Erie, Pa. 
General Malleable Co., Warren, O. 
CASTINGS. 
(Brass, Bronze and Aluminum.) 
American Car & Ship Hdw. Mfg. Co., 


New Castle, Pa. 


Arcade Mfg. Co., Freeport, IIl. 

Dake Engine Co., Grand Haven, Mich. 

Mackintosh, Weep & Co., onan Pa. 

Tod Co., Youngstown, 

United hee & Fdy. Co., 
CASTINGS. 

(Crucible Steel.) 

Adrian Steel Casting Co., Adrian, Mich. 

Sivyer Steel Casting Co Milwaukee, Wis. 
vee 7 8. 


panei, Pa, 


Atlas Steel Casting — "Buffalo, x... ¥. 
Strong Steel Foundry Co., Buffalo, ms Be 
CASTINGS. 
(Gear.) 


Mesta Machine Co., Pittsburgh, Pa. 
Strong Steel Foundry Co., Buffalo, N. Y. 
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CASTINGS. 
(Gray Iron.) 

American Bridge Co., New York, N. Y. 
Arcade Mfg. Co., Freeport, II. 
Barnum-Richardson Co., Lime Rock, Conn. 
Birdsboro Steel Fdy. & Mach. Co., 

Birdsboro, Pa. 
Buffalo Fdy. & Machine Co., Buffalo, N. Y. 
Cyclops Foundry Co., Pittsburgh, Pa. 
Dake Engine Co., Grand Haven, Mich. 
Erie Foundry Co., Erie, Pa. 
Farrell Fdy. & Machine Co., Ansonia, Cona. 
Flagg, Stanley G., & Co., Philadelphia, Pa. 
Groton Bridge Ce. Groton, N. Y. 
Kennedy-Stroh Corp., Best Mfg. Dept., 

Pittsburgh, Pa. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Marshall Foundry Co., Pittsburgh, Pa. 
National Foundr iy Erie, Pa. 
Phoenix Iron orks Co., Meadville, Pa. 
Quigley Furnace & Foundry Co., 


New York, N. Y. 

Tod Wm., Co., PS + aa he oO. 

United ey. & Fdy. Co., Pittsburgh, Pa. 

U. S. Cast Iron Pipe & Fdy. Co., 
Burlington, N. 

Youngstown Sheet & Tube Co., Youngstown, 


CASTINGS. 

(Gray Iron, Car and Locomotive.) 
Buffalo Fdy. & Mch, Co., Buffalo, N. Y 
National Foundry Co., Erie, Pa. 

Quigley Furnace & Foundry Co., 
New York, N. Y. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


CASTINGS. 
(Gray Iron Machinery.) 

Buffalo Fdy. & Mch. Co., Buffalo, N. Y. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
CASTINGS. 

(Malleable.) 
Acme Steel & Mall. Iron Works, Buffalo, N. Y. 
Belle City Malleable Iron Co., Racine, Wis. 
Columbus Malleable Iron Co., Columbus, oO. 
Danville Malleable Iron Co., "Danville, Til, 
Erie Malleable Iron Co., Erie, Pa. 
Flagg, Stanley G., & Co., Philadelphia, Pa. 
General Malleable’ Co., The, Warren, O. 
Illinois Malleable Iron Co., Chicago, III. 
Lakeside Malleable Castings Co., Racine, Wis. 
Marion Malleable Iron Works, Marion, Ind. 
Missouri Malleable Iron Co., 
East St. Louis, Ill. 
Moline Malleable Iron Co., St. Charies, II. 
National Malleable Castings Co., Cleveland, O. 
Northwestern Mall. Iron Co., Milwaukee, Wis. 
Pittsburgh Malleable Iron Co., Pittsburgh, Pa, 
Pittsburgh Valve Foundry & Const. oe 
Pittsburgh, Pa. 
Ross-Meehan Foundry Co., Chattanooga, Tenn. 
Standard Malleable a Co., Muskegon, Mich. 
Wisconsin Malleable Iron Ga. Milwaukee, Wis. 
Zanesville Malleable Co., Zanesville, 
CASTINGS. 

(Malleable, Car and Locomotive.) 
General Malleable Co., The, Warren, O. 
Lakeside Malleable Castings Co., Racine, Wis. 
Marion Malleable Iron Works, "Marion, Ind. 
Missouri Malleable Iron Co., 

East St. Louis, II. 
National Malleable Castings Co., Cleveland, 
Pittsburgh Malleable Iron Co., Pittsburgh, Pa. 
Pittsburgh Valve Foundry & Const. Co., 
Pittsburgh, Pa. 
Zanesville Malleable Co., Zanesville, O. 


CASTINGS. 
Manganese Steel.) 
Strong Steel Foundry Co., Buffalo, N. Y. 
Taylor-Wharton Iron & Steel Co., 
Highbridge, N. J. 
CASTINGS. 
(Open-Hearth Steel.) 
American Steel Foundries, Chicago, Ill. 
Atlas Steel Castings Co., Buffalo, 
Mesta Machine Co., Pittsburgh, Pa. 
Sharon Fdy. Co., Sharon, Pa. 
Strong Steel Foundry Co., Buffalo, N. Y. 


CASTINGS. 

(Semi-Steel. ) 
Buffalo Fdy. Mch. Co., Buffalo, N. Y. 
Pittsburgh "Piping & Equip. Co., Pittsburgh. 
Tod Co., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 

CASTINGS. 

(Steel.) 


American Steel Foundries, Chicago, IIl. 
Atlas Steel ee Co., Buffalo, N. Y. 
y 


Birdsboro Steel Fdy. & Mch. Co., 
Birdsboro, Pa. 
Dayton Steel Foundry Co., Dayton, O 


Federal Steel Foundry Ca, Chester, Pa. 
Kennedy-Stroh Corp., Best Mfg. Dept., 
Pittsburgh, Pa. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
National Foundry Co., Erie, Pa. 
National Malleable Castings Co., Cleveland, O. 
Otis Steel Co., Cleveland, O. 
Pittsburgh Iron & Steel Foundries Co., 
Pittsburgh, Pa. 
Ross-Meehan Fdy. Co., Chattanooga, Tenn. 
Sharon Foundry Co., Sharon, Pa. 
Sivyer Steel Casting Co., Milwaukee, Wis. 
Smith, Geo. H., Steel Casting Co., 
Milwaukee, Wis. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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re ; 


[Malleable Iron| 


and Steel Castings 


The National Malleable Castings Co. | 


Cleveland Chicago Indianapolis Toledo 
Sharon, Pa. Melrose Park, Ill. | 











STEEL CASTINGS MALLEABLE IRON 


ELECTRICAL - MACHINERY - MANGANESE - AUTO 


SERVICE QUALITY VALUE €: ASTINGS 
GEO. H. SMITH STEEL CASTING CO, 
pees Wee OF EVERY DESCRIPTION 
Chicago Office: 1657 Conway Bullding, 3. 8. Marshall 
Annual Capacity 25,000 Tons 
Acme Steel & Malleable Iron Works 


a —:00=4 
STEEL AND MALLEABLE EXeXAY | 


CASTINGS oy, a 
16 
SS 


Quality Unsurpassed BUFFALO, N. Y. 
Railroad and Stove Plate Malleables a Specialty 





























National Foundry Co. 


ACID OPEN HEARTH 


STEEL CASTINGS 
Also Gray Iron Castings 
ERIE, PA. 














Prices furnished on receipt 
of Samples or Blue Prints 


MISSOURI MALLEABLE IRON CO. 
EAST ST. LOUIS, ILL. 














HEAVY GREY IRON CASTINGS 
SLAG POTS 


THE MARSHALL FOUNDRY COMPANY, PITTSBURG, PA. 

















Also Manufacturers of 


Strong Steel Foundry Co. Manganese Steel Castings 


Manufacturers of 


Acid Open Hearth 
Steel Castings 


of Finest Quality 
From 1 Pound to 20,000 Pounds 





Small Steel Castings in Large Quantities 
at Extremely Low Pr 





You want the best, send us 
your drawings for estimate 


Office and Works 
33 esste Street Buffalo, New York 

















TENSILE STRENGTH ELONGATION 





Say you saw it in THe Iron Trape Review 
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CASTINGS. 
(Steel.) 

(Continued.) : 
St. Louis Steel may St. Louis, Mo. 
Strong Steel Foundry Co., Buffalo, N. Y. 
Swedish Crucible Steel Co., Detroit, Mich. 
United Engineering & Fdy. Co., 

Pittsburgh, Pa. 


West Steel Casting Co., Cleveland, O. 
Wheeling Mold & Foundry Co., Pittsburgh, Pa. 


CASTINGS. , 
(Steel, Car and Sagomotive,) 
American Steel Foundries, Chicago, Ill. 
Atlas Steel Casting Co., Buffalo, N. Y. 
National Foundry Co., Erie, Pa. 
Otis Steel Co., Cleveland, O. 
Strong Steel Foundry Co., Buffalo, N. Y. 
CASTINGS. 
(Steel Converter.) 
Sivyer Steel Castings Co., Milwaukee 
West Steel Castings Co., Cleveland, b. 
CASTINGS. 
Steel Electrical.) 
Dayton Steel Foundry Co., Dayton, O. 
National Malleable Castings Co., Cleveland, O. 
Smith, Geo. H., Steel Casting Co., $ 
Milwaukee, Wis. 
Strong Steel Foundry Co., Buffalo, N. Yy. 
West Steel Casting Co., Cleveland, O. 
CASTINGS. 
(Steel Machinery.) 
American Steel Foundries, Chicago, IIl. 
Mesta Machine Co., Pittsburgh, Pa. 
Strong Steel Foundry Co., Buffalo, N. Y. 
CASTINGS. 
(Vanadium. ) 
Mesta Machine Co., Pittsburgh, Pa. 
Strong Steel Foundry Co., Buffalo, N. Y. 
CHAINS. 
{ones & Laughlin Steel Co., Pittsburgh, Pa. 
eimer Chain & Iron Co., Lebanon, Pa. 


Wis. 


CHAPLETS. 

Champion Mch. & Forging Co., Cleveland, O. 
CHARCOAL. 

Hillman, J. H., & Sons Co., Pittsburgh, Pa. 
CHEMICALS. 


General Chemical Co., Cleveland, O. 
CHEMISTS AND METALLURGISTS. 
Howard Testing Laboratories, Lockport, N. Y. 

Steel Improvement Co., Cleveland, O. 
CHIMNEYS. 
Riter-Conley Mfg. Co., Pittsburgh, Pa. 
CHUCKS. 
(Quick Change.) 
Modern Tool Co., Erie, Pa. 
CLAMPS. 
National Tube Co., Pittsburgh, Pa. 
CLAY. 
(Fire Ground.) 
Union Mining Co., Mt, Savage, Md. 
CLEVISES. 
American Bridge Co., New York, N. Y. 
CLUTCHES. 
Lehigh Clutch Co., Camden, N. J. 
COAL. 
Baird & West, Detroit, Mich. 
Columbus Iron & Steel Co., Columbus, O. 
Eaton, Rhodes & Co., Cincinnati, 
Hanna, M. A., & Co., Cleveland, O. 
Hillman, J. H., & Sons Co., Pittsburgh, Pa. 
Pickands, Brown & Co., Chicago, III. 
Rogers, Brown & Co., Chicago, IIl. 
Semet-Solvay Co., Syracuse, N. Y. 
Tenn. Coal, Iron & R. R Co., 
Birmingham, Ala. 
Washington Coal & Coke Co., Dawson, Pa. 
COAL CRUSHERS. 
Orton & Steinbrenner Co., Chicago, IIl. 
COAL TIPPLES. 
American Bridge Co., New York, N. Y. 
Eichleay, John Jr., Co., Pittsburgh, Pa. 
COCKS, PLUG. 
(Acid-Proof.) 
National Tube Co., Pittsburgh, Pa. 
COCKS. 
cSugere,) 
Kennedy-Stroh Corp., Best Mfg. Dept. 
Pittsburgh, Pa. 
COILS. 


' (Five) 

National Tube Co., Pittsburgh, Pa. 
Pittsburgh Piping & Equip. Co., Pittsburgh. 
COKE. 

Baird & West, Detroit, Mich. 
Bourne-Fuller Co., Cleveland, O. 
Eaton, Rhodes & Co., Cincinnati, O. 
Hanna, M. A., & Co., Cleveland, O. 
Hillman, J. H., & Sons Co., Pittsburgh, Pa. 
McKeefrey & Co., Leetonia, O. 

Mohr, d J., & Son, Philadelphia, Pa. 
Pickands, Brown & Co., Chicago, III. 
Rogers, Brown & Co., Cincinnati, O. 
Samuel, Frank, Philadelphia, Pa. 
Semet-Solvay o., Syracuse, N. Y, 
Snyder & Co., W. P., Pittsburgh, Pa. 


Stewart Iron Co., Ltd., Cleveland, O. 
Tenn. Coal Iron & R. R. Co., 

Birmingham, Ala. 
Washington Coal & Coke Co., Dawson, Pa. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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COKE OVENS. 


( By-Products.) ° 
Koppers, H., Co., Pittsburgh, Pa. 
COKE OVENS. 
(Cross Regenerative.) 
Koppers, H., Co., Pittsburgh, Pa. 


COMMERCIAL GRINDING. 
Norton Grinding Co., Worcester, Mass. 


COMPRESSORS. 


Southwark Foundry & Machine Co., 
Philadelphia, Pa. 


COMPRESSORS. 
Air. 


General Electric Co., Schenectady, N. Y. 

Mackintosh, Hemphill & Co., Pittsburgh, Pa. 

Mesta Machine Co., Pittsburgh, Pa. 

Norwalk Iron Works Co., So. Norwalk, Conn. 

Tilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 


COMPRESSORS. 


as. 
Norwalk Iron Works Co., So. Norwalk, Conn. 


CONDENSERS. 
(Barometric. ) 
Mesta Machine Co., Pittsburgh, Pa. 


CONDENSERS. 
(Steam, Jet and Surface.) 
Buffalo Fdy. ._—— Co., Buffalo, N. Y. 


Cooper, & Co., Mt. Vernon, oO. 
Southwark Foundry & Machine Co., 
Philadelphia, Pa. 
CONSTRUCTION. 
(Concrete.) 
Kratzer, W. N., & Co., Pittsburgh, Pa. 
CONSTRUCTION. 


(Steel and Iron.) 
Alliance Structural Co., Alliance, O. 
Eichleay, John Jr., Co., Pittsburgh, Pa. 
Freeman, S., & Sons Mfg. Co., The, 
Racine, Wis. 

Kratzer, W. N., & Co., Pittsburgh, Pa. 
Muskegon Boiler Works, Muskegon, Mich. 
Riter-Conley Mfg. Co., Pittsburgh, Pa. 


CONTRACTORS. 


(Piping.) 
Kennedy-Stroh Corp., Best Mfg. Dept., 
Pittsburgh, Pa. 
Pittsburgh Piping & Equipment Co., 
Pittsburgh, Pa. 
CONTROLLERS. 
(Electric.) 
Crocker-Wheeler Co., Ampere, N. J. 
Toledo Bridge & Crane Co., Toledo, O 
Westinghouse Elec. & Mig. °., 
ast Pittsburgh, Pa. 


CONTROLLERS. 
(Manual, Automatic, Machine Tool, Crane.) 
Electric Controller & Mfg. Co., Cleveland, O. 


CONVERTERS. 
(Steel Casting.) 
Tropenas Converter Co., New York City. 
Whiting Foundry Equipment Co., Harvey, III. 
CONVEYORS. 
Interstate Co., Cleveland, O. 


COOLERS AND DRYERS. 
Freeman, S., & Sons Mfg. Co., The, 
Racine, Wis. 
CORE MAKING MACHINES. 
Pridmore, Henry E., Chicago, III. 


COUPLINGS. 
National Tube Co., Pittsburgh, Pa. 


CRANES. 


: (Gaeceing.) 
Alliance Machine Co., Alliance, O. 
Morgan Engineering Co., Alliance, O. 
Niles-Bement-Pond Co., New Zor, N.>2. 
CRANES: 
(Electric Traveling.) 
Alliance Machine Co., Alliance, O. 
Brown Hoisting Machinery Co., Cleveland, O, 
Browning Co., The, Cleveland, O 
Euclid Crane & Hoist Co., Euclid, O. 
McMyler Interstate Co., Cleveland, O. 
Morgan Engineering Co., Alliance, O. 
Niles-Bement-Pond Co., New za, we. Y,. 
Northern Engineering Works, Detroit, Mich. 
Ridgway & Son, Craig, Coatesville, Pa. 
Shaw Electric Crane *. New York, N. Y. 
Toledo Bridge & Crane Co., Toledo, O 
Whiting Foundry Equipment Co., Harvey, III. 


CRANES. 


: aay 7S 
Alliance Machine Co., Alliance, O. 
Brown Hoistin Machinery Co., Cleveland, O. 
Industrial Works, Bay City, Mich. 
McMyler Interstate Be. Cleveland, O. 
Niles-Bement-Pond Co., New York, N. Y. 
Toledo Bridge & Crane Co., Toledo, O. 
Whiting Foundry Equipment Co., Harvey, III. 

CRANES. 

(Grab Bucket.) 
Alliance Machine Co., Alliance, O. 
Brown Hoistin Machinery Co., Cleveland, O. 
Industrial Works, Bay City, Mich. 
Niles-Bement-Pond Co., New York, N. Y. 
Toledo Bridge & Crane Co., Toledo, O. 
Whiting Foundry Equipment Co., Harvey, II. 


McMyler 
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CRANES. 
(Hand Traveling.) 
Euclid Crane & Hoist Co., Euclid, O. 
Niles-Bement-Pond Co., New York, N. Y. 
Toledo Bridge & Crane Co., Toledo, O. 
Whiting Foundry Equipment Co., Harvey, IIL 


CRANES. 
(Hand Trolley.) 
Brown Hoisting Machinery Co., Cleveland, O. 


CRANES. 

(Hydraulic.) 
Alliance Machine Co., Alliance, O. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Morgan Engineering Co., Alliance, O. 


CRANES. 
(Ingot Stripper.) 
Alliance Machine Co., Alliance, O. 
Niles-Bement-Pond Co., New York, me Me 


CRANES. 

Gib.) 
Alliance Machine Co., Alliance, O. 
Brown Hoisting Machinery Co., Cleveland, O. 
Industrial Works, Bay City, Mich. 
McMyler Interstate Co., Cleveland, oO. 
Niles-Bement-Pond Co., New York, N. Y. 
Ridgway & Son, Craig, Coatesville, Pa. 
Shaw Electric Crane Co., New York, N. Y. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Whiting Foundry Equipment Co., Harvey, IIL 


CRANES. 
poenmenee,) 
Brown Hoisting Machiner o., Cleveland, O. 
Browning Co., The, Cleveland, O. 
Industrial Works, Bay City, Mich. 
McMyler Interstate Co., Cleveland, O. 
Orton & Steinbrenner Co., Chicago, 
Wellman-Seaver-Morgan Co., Cleveland, O. 


CRANES. 

(Pneumatic. 
Detroit Hoist & Machinery Co., Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, II. 


CRANES. 

(Special.) 
Alliance Machine Co., Alliance, O. 
Brown Hoisting Machinery Co., Cleveland, O. 
Euclid Crane Hoist Co., Euclid, O 
Industrial Works, Bay City, Mich. 
McMyler Interstate Co., Cleveland, oO. 
Shaw Electric Crane Co., New York, N. Y. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


CRANES. 

(Steam and Pneumatic, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 

Cuyahoga Falls, O. 


CRANK SHAFTS. 
Kropp Forge Co., Chicago, II. 
Norton Grinding Co., Worcester, Mass. 


CRUCIBLES. 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 


CRUSHERS. 
Chalmers & Williams, Chicago Heights, IIl. 
CRUSHERS. 


(Disc.) 
Chalmers & Williams, Chicago Heights, IIl. 


CRUSHERS. 
(Gyratory.) 
Chalmers & Williams, Chicago Heights, IIl. 


CRUSHERS. 


aay: Jaw.) : 
Chalmers & Williams, Chicago Heights, IIl. 


CUPOLAS. 
Northern Engineering Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, II. 


CUTTERS. 
Landis Tool Co., Waynesboro, Pa. 
CUTTERS. 
o— 
Morse Twist Drill & Mch. Co 


New "Bedford, Mass. 


CUTTING. 
(Electric Arc.) 
Westinghouse Electric & -.. Ce. 
East Pittsburgh, Pa. 


CUTTING. 
(Oxy-Acetylene ee) 
Linde Air Products Co., New York, N. Y. 
Oxweld Acetylene Co., Chicago, IIL 


CYLINDERS. 
Co., Pittsburgh, Pa. 


DERRICKS. 
American Bridge Co., New York, N. Y. 
Dake Engine Co., Grand Haven, Mich. 


DIES. 
Jones & Lamson Mach. Co., Springfield, Masse. 
Landis Machine Co., Waynesboro, Pa. 
Long & Allstatter Co., amilton, O 
Modern Tool Co., Erie, Pa. 
Toledo Machine & Tool Co., Toledo, O. 


National Tube 

















Tune 24, 1915 


THE IRON TRADE REVIEW 121 








DROP FORGINGS, ELECTRIC WELDING, 
HEAT TREATING, BRAZING, ETC. 


Let us figure with you on your work. 
We can give you excellent service 
and reasonable prices. Our plant is 
right up to the minute and prompt 
service is our hobby. 


RACINE DROP FORGE CO. 


RACINE, WIS. 











Automobile 
Forgings 


The Drop 


roreines Forging Company 
tool and 


machine Work 
Jersey City, N. J. 


of New York 








INGALLS-SHEPARD 
FORGING COMPANY 


DROP FORGINGS 


Weighing from 5 lbs. to 500 lbs. 


Office, McCormick Building, Chicago 
Works, Harvey, Illinois 









ERIE 











Single Frame 


STEAM 
HAMMERS 


specially designed for 
miscellaneous forging. 


COMPRESSED 
AIR 














It would take too 
great a space to 

describe the nu- 
merous su- 

periorities 
of these 
hammers. 
However, if 
you are in- 
terested in 
saving mon- 
ey and im- | 


willwriteus 
immediate- 
ly for full 
details. 


Don’t Delay ; om 


ERIE FOUNDR 
COMPANY 



























HEADING MACHINE FORGINGS 
STEAM HAMMER FORGINGS--FOUNDRY CHAPLETS 
THE CHAMPION MACHINE & FORGING CO., Cleveland, 0., “Sixth City” 


New York Office, 30 Church Street; Chicago Office, 1623 Monadnock Block; Philadelphia Office, Bourse Building; Detroit Office, H. B. Kendal, 56 Cadillac Square 














AUTOMOBILE AND SPECIAL 


DROP FORGINGS 








Quality, Workmanship and Service—the Best 
Ask for our New Catalog just off the press. 


RICHARD ECCLES CO. Auburn, N. Y. 


















Mill, Locomotive and 
Car Bearings 

any type—any size— 
standard or to specifica- 
tion. Send blueprints 
for estimate. Prompt 
delivery and satisfaction 
guaranteed. 

The American 

Car & Ship Hdwe. Mig. Co. 


(Specialist) New Castle, Pa 
















GENERAL 
DROP 


te) z1e1 3 
ede} 


BUFFALO, N.Y 








Have Your Forgings Made 
in Rockford— 


We can save you money—give you accurate high 
grade forgings promptly and in quantities. 
Send samples or blue prints for quotations. 


ROCKFORD PoSrorn iiiinors 








KROPP 


Forge Company 


IRON AND STEEL 


FORGINGS 


Light and Heavy 
All Kinds of Alloy Steel Carried in Stock 


2508-2522 West 2ist Street, CHICAGO 
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Sell-Opening.) 
Modern Tool 1, mee, Fa. 


DIE-PLATES AND WORLDES. 
Steel Wire Mills.) 
Turner, Vaughn & Taylor Co., 


Cuyahoga Falls, O. 


DOCKS. 


(Ore.) 
American Bridge Co., New York, N. Y. 
DOLOMITE. 


(Double-dead, Burned Roasted.) 
Davison, Allen S., Company, Pittsburgh, Pa. 


DREDGES. 
Thew Automatic Shovel Co., Lorain, O. 


Bapeerns. 


(Belt.) 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


DRILLS. 
(Electric.) 
Van Dorn & Dutton Co. Cleveland, O. 


DRILLS. 
(Multiple.) 
Bau#h Machine Tool =. Springfield, Mass. 


DRILLS. 

(Pneumatic.) 
Allen, John F., Co., New York, N. Y. 
Cleveland Pneumatic Tool Co., Cleveland, O. 


DRILLS. 
(Portable.) 
Newton Mach. Tool Works, Inc. 
Phiiadelphia, Pa. 


DRILLS. 

Twist.) 
Morse Twist Drill so) 
Bedtord, Mass. 
T., & Son, Chleage, Ill 


DRIVERS. 


agg . 
Industrial Works, Bay City, Mich. 


DYNAMOS. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., Sepeneeney, a es 


Westinghouse Eiec. & —™ © _ en h, P 
ast Pittsburg’ a. 


EFFICIENCY DEVICES. 
Time Study Watches.) 
. J., Chicago, Ill, 


ELECTRIC WELDERS. 
Detroit Electric Welder Co., Detroit, Mich. 


ELECTRICAL INSTRUMENTS. 
(Repaired and Tested.) 
Stupakoff Laboratories, Pittsburgh, Pa. 
ELEVATORS. 
Ridgway & Son, Craig, Coatesville, Pa, 
Whiting Foundry Equipment Co., Harvey, Ill. 
ENGINEERS AND CONTRACTORS. 


Abramsen Engineering Co., nce, On Pa. 
Alliance Structural Co., Ameen o 


Ryerson, Jos. 


Silberberg, 


ry on Co., New Y 

Ayer & Lord Tie Co., Chicago, ‘un 
Blair Engineering Co., Chicago, IIl. 
Eichleay Ly es * Co., a. h, Pa. 
Groton vee Co., aireten, 

Hartman, A Chicago, IIl. 

Hunt, Robert W., & Co., Chicago, IIl. 


Laughlin, Alex. & Co., Pittsburgh, Pa. 

Leht, h Clutch Co., Camden, N, J. 
McCintic- Marshall Co., Pittsburgh, Pa. 
McClure, Geo. W., Son & Co. ittsbur, ne Pa. 
McKee, Arthur G., & Co., Cleveland, 

Mesta Machine Co., Pittsburgh, Pa. 
Morgan En ineering Co., — 5 ~ oO. 


Searing & outtes, yitteberes 
Smythe, The S. : Pittsburgh, Pa. 
Swindell, ft. Pittsburgh, Pa. 


Tod Co., Wa, pee Bing @) 
Turner, Vaughn & Taylor Co., 


Cuyahoga Falls, O. 
United Engrg. & Fdy. 


Co., Pittsburgh, Pa. 
Wellman-Seaver-Morgan Co., Cleveland, O. 


ENGINEERS AND CONTRACTORS. 
(By-Product Coke Ovens.) 
Hartman, W. E., Chicago, III. 


ENGINES. 
Blowing.) 
Mackintosh, Hemphill & 7. Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, 
ENGINES. 
(Corliss.) 
Cooper, C. & G., Co., Mt. Vernon, O. 
Mesta Machine Co., Pittsburgh, Pa. 
ENGINES. 


(Gas, Gasoline and Oil.) 

Cooper, C. & G., Co., Mt. Vernon, O. 
Mesta Machine Co., Pittsburgh, Pa. 
National Transit Co., Oil City, Pa. 
Tod Co., Wm., Youngstown, O. 

ENGINES. 

(Hoisting. ) 
Dake Engine Co., Grand Haven, Mich. 
Mead-Morrison Mfg. Co., East Boston, Mass. 
Vulcan Iron Works, Wilkesbarre, Pa. 
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ENGINES. 
(Pneumatic. ) 
Detroit Hoist & Machine Co., Detroit, Mich. 


ENGINES. 

(Pumping.) 
Tod Co., Wm., Youngstown, 
ENGINES. 
(Reversing.) 

Mesta Machine Co., Pittsburgh, Pa. 


ENGINES. 

(Steam.) 
Cooper G., Co., Mt. Vernon, O. 
Dake a. Co., Grand Haven, Mich. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa 
Phoenix Iron Works Co., Meadville, Pa. 
Tod Co., Wm., Youngstown, O. 
Vulcan Iron Works, ilkesbarre, Pa. 


ENGRAVERS. 
(Steel ~_ ' be aes Plate.) 
Wiggins Co., John B hicago, Ill. 


renee Plant 

=a nen 
Crocker- Wheeles Ampere, N. J. 
Smith Gas Power Co., The, Lexington, O. 


EQUIPMENT. 

(Rolling Mill.) 
Mackintosh, Hemphill & Co., ss eae Pa. 
Mesta Machine o., Pittsbur Pa. 
Morgan Construction Co., ae, Mass. 


Tod Co., Wm., Youngstown, O. 
Co,, Pittsburgh, Pa. 


United ‘Engrg. & Fdy. 
EQUIPMENT. E ; 
(Welded Chain, ire and Wire Nail Mills— 


Com ~~" 
Morgan Construction Co., orcester, Mass. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


EXTRACTORS. 
(Tar. 
Smith Gas Power Co., The, Lexington, O. 


EYEBARS. 
American Bridge Co., New York, N. Y. 


FACINGS. 
(Foundry.) 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
FENCE POSTS. 
Ayer & Lord Tie Co., Chicago, IIl. 


FENCING. 
Cambria Steel Co., Philadelphia, Pa. 
Youngstown Sheet & Tube Co. 
Youngstown, O. 


FERRO-MANGANESE. 
Blackwell, Geo. G., & Sons, Ltd., 

Liverpool, England. 
Mohr, J. J., & Son, Philadelphia, Pa. 
Pickands, Brown & Co., Chicago, IIl. 
Rogers, Brown & Co., Cincinnati, O. 
Samuel, Frank, Philadelphia, Pa. 


FERRO-SILICON. 
Blackwell, Geo. G., & Sons, Ltd., 
Liverpool, England 
Davison, a S., Company, Pittsburgh, Pa. 
ohr, Son, Philadelphia, Pa. 
Pickan 5, we. & Co., Chicago, Ill. 
Rogers, Brown & Co., Cincinnati, O. 
Samuel, Frank, Philadelphia, Pa. 
Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala. 


FILES. 
ae Se omg hia, Pa. 
> Pa. 


Barnett, 
Disston & Sons, Inc., Henry, P 
Nicholson File Co., Providence, 


FITTINGS. 
(Pipe.) 

Illinois Malleable Iron Co., Chicago, Ill, 
Kennedy-Stroh Corp., Best Mfg. Dept., 

Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Ieee Piping & Equip. Co., Pittsburgh, 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


FLANGE PACKINGS. 
( Leather.) 
Graton & Knight Mfg. Co., The, 
Worcester, Mass. 


FLANGES. 
Dart, E. M., Mfg. Co., Providence, 
National Tube Co., Pittsburgh, Pa. 
Pittsburgh Piping & Equip. Co., Pittsburgh. 


R. ZL 


FLASKS. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
FLAT WIRE—FLAT COLD ROLLED 
STEEL 


American Steel & Wire Co., Chicago, IIl. 
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FLOORING. 
(Bridge. ) 
Youngstown Iron & Steel Co., Youngstown, O. 


FLOORING. 
(Creosoted Wood.) 
Ayer & Lord Tie Co., Chicago, II. 
Pittsburgh Wood Preserving Co., 


FLUOR-SPAR. 
Rogers, Brown & Co., Cincinnati, O. 


FLY WHEELS. 
Mesta Machine Co., Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, O. 
FORGINGS. 
American tana A Co., New York, N. Y. 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Bethlehem Steel Co., Sout Bethlehem, Pa. 
Carnegie Steel O-. Pittsbur hy Pa. 
Champion Mch. 5 nn Cleveland, O. 
aaron “w porns & = yy Columbus, © O. 
ro orging Co. o + Jerse ity, N. J. 
Seales, Richerd, Co., Auburn, N. y. " J 
Ingalls- -Shepard Forging “hg Chicago, IIl. 
pe one te ree Co., Chicago, 
E., New Brighton, Pa. 
One Bent Co., Cleveland, 
Rockford Drop Forge Co., Rockford, Ill. 


FORGINGS. 
(Auto.) 
General Drop Forge Co., Buffalo, N. Y. 
Kropp Forge Co., Chicago, IIl. 


FORGINGS. 
(Car and Locomotive.) 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Cambria Steel Co., Philadelphia, Pa. 
Oliver Iron & Steel Co., Pittsburgh, Pa. 


Pittsburgh. 


FORGINGS. 
(Cop od and Alloy Steel.) 
Kropp Forge Chicago, IIl, 
“FORGINGS, 
(Drop.) 


Champion Mach. & Forging Co., Cleveland, O. 

Columbus Forge & Iron Co., Col umbus, 

Drop Forging Co. of N. Y., Joreey, | City, N. J. 

Eccles, Richard, Co., Auburn, é 

General Drop Forge Co., Buffalo, N. , # 

Ingalls-Shepard ee Co., Chicago, Il. 

Oliver Iron & Stee Co., Pittsburgh, Pa. 

Racine Drop Forge Co., ‘Racine, is. 

Rockford Drop Forge Co., Rockford, IIl. 

FOUNDRY eee AND SUPPLIES. 
ron and Brass.) 

Arcade a, o., Freeport, II. 

Pridmore, Henry E., hica o, Ill. 

Sterling Wheelbarrow Co., ilwaukee, Wis. 
Whiting Foundry Equipment Co., Harvey, II 
FRICTION CLUTCH. 

Lehigh Clutch Co., The, Camden, N. J. 
FURNACE INSULATION. 
Armstrong Cork Co., Pittsburgh, Pa. 
FURNACES. 
(Annealing.) 
Hagan, Geo. J., Pittsburgh, Pa. 
Quigley Fe Furnace & Fdy. Co., New York, N. Y. 
indell & Bros., Wm. Pittsbur h, Pa. 
Whiting Fdy. Equipment Co., Harvey, II. 
FURNACES. 
(Billet and Plate Heating.) 
Quigley Furnace & Fdy. Co., New York, N. Y. 
— 


(Blast. ) 
Mackintosh, Hemphill & Co., ere a Pa. 


McClure, Son & Co., G. W., Pittsburgh, Pa 
McKee, Arthur G., & Co., Cleveland, O. 
Mt. Vernon Bridge Co., Mt. Vernon, O. 


Muskegon Boiler Works, Muskegon, Mich. 
Riter- Coy, 4, Pittsburgh, Pa. 
Tod m oungstown, oO. 

Welleaon’ Seaver- -Morgan Co., Cleveland, O. 


FURNACES. 
(Crucible. ) 
Laughlin & Co., Alex., Pittsbur 
Whiting Fdy. Equipment Co., 
FURNACES. 
(Electric.) 
Jno. A., New York City. 
FURNACES. 
(Forging.) 
Quigley Furnace & Sounlity Co., 
New York, N. Y 
FURNACES. 
m (Heat Testing.) 
QWuigiey Furnace & Foundry Co., 
New York, N. Y. 
FURNACES. 
(Lead, Pot and Muffie Annealing, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 
FURNACES. 
(Melting.) 
Whiting Foundry Equipment Co., 
FURNACES. 
(Oil, Gas or Coke, Welding Chain Factories.) 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O 
FURNACES. 
(Open-Hearth.) 
Smythe Co., S. R., Pittsburgh, Pa. 
Whiting Foundry Equipment Co., Harvey, IIL. 


B ee 
arvey, IIl. 


Crowley Co., 


Harvey, Ill 


See Index to Advertisements for pages containing advertisements of companies listed above 
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FURNACES. 
(Reheating. 
Morgan Construction Co., 


FURNACES. 
(Shrapnel.) 
Railway Materials Co., Chicago IIl. 


FURRING. 


orcester, Mass. 


Metal.) 
Youngstown Iron & Steel Co., Youngstown, O. 


GAS PRODUCERS. 
Koppers, H., Co., Pittsburgh, Pa. 
GAS RECOVERY COKE OVENS. 
Koppers, H., Co., Pittsburgh, Pa. 
GASKETS. 
Leather.) 


Graton & Knight Mfg. Co., The, 


GEAR CUTTING. ; 
Bilgram Machine Works, Philadelphia, Pa. 


Newton Mach. Tool Works, Philadelphia, Pa. 


Tod, Co., Wm., Youngstown, r@) 


= 
icago Rawhide g. 
Sake Engine Co., Grand Haven, 
Falk Co., The, Milwaukee, Wis. 
Farrell Fdy. & Mch. Co., Ansonia, Conn. 
Fawcus Machine Co., Pittsburgh, Pa. 

Horsburgh & Scott Co., Cleveland, O. 


= Chi Ill 
* icago, e 
* Mich. 


Mackintosh, Hemphill & Co., Pittsburgh, Pa. 


esta Machine Co., Pittsburgh, Pa. 
Nesonal Transit Co., Oil City, Pa. 
New Process Gear Corpn., Syracuse, x . 
Nuttall, R. D., Co., Pittsburgh, Pa. 
Taylor-Wharton Iron & Steel Co., 


Highbridge, N. J. 


Co., Wm., Youngstown, O. 
Se Bg Rk & Fdy. Co., Pittsburgh, Pa. 
Van Dorn & Dutton Co., Cleveland, O. 


GEARS. 
coe Pittsburgh, P 
weus Machine Co., Pittsburgh, Pa. 
a alle & Scott Co., Cleveland, O. 
New Process Gear Corpn., Syracuse, m 
Nuttall, R. D., Co., Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, 


GEARS. 
(Cast Steel, Machine Molded.) 
American Steel Foundries, Chicago, IIl. 
Horsburgh & Scott Co., Cleveland, O. 


Mackintosh, Hemphill & Co., Pittsburgh, Pa. 


Mesta Machine Co., Pittsburgh, Pa. 
Nuttall, R. D., Co., Pittsburgh, Pa. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


GEARS. 


(Cut.) 
Chicago Rawnide Mfg. Co., Chicago, Ill. 
Fawcus Machine Co., Pittsburgh, Pa. 
Horsburgh & Scott Co., Cleveland, O. 
Mesta Machine Co., Pittsburgh, Pa. 
Morgan Construction Co., Worcester, Mass. 
New Process Gear Corpn., Syracuse, 
Nuttall, R. D., Co., Pittsburgh, Pa. 
Tod Co., Wm.. Youngstown, O. 
Van Dorn & Dutton Co., Cleveland, O. 


GEARS. 
(Double Helical Cut.) 
Fawcus Machine Co., Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, O. 


GEARS. 

(Rawhide.) 
Chicago Rawhide Mfg. Co.. Chicago, Ill. 
Horsburgh & Scott Co., Cleveland, O 
New Process Gear Corpn., Syracuse, N. Y. 
Nuttall, R. D., Co., Pittsburgh, Pa. 


GENERATORS. 

(Direct and Alternating.) 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co.. 


East Pittsburgh, Pa. 


GENERATORS. 
(Hydrogen. ) 
International Oxygen Co., New York, N. Y. 


GENERATORS. 
(Oxygen.) 
International Oxygen Co., New York, N. Y. 


GOGGLES. 
Tilghman-Brooksbank Sand Blast Co., 


Philadelphia, Pa. 


GRAPHITE. : 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
GRATES. 

Green Engrg. Co., Chicago, Il. 
GRINDERS. 

Modern Tool Co., Erie, Pa. 
GRINDERS. 


(Chain Die, Welded Chain Factories.) 
Turner, Vaughn & Taylor Co., 


Cuyahoga Falls, O. 


GRINDERS. 
(Crank Shaft.) 
Modern Tool Co., Erie, Pa. 


Worcester, Mass. 
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GRINDERS. 
Die. 


Modern Tool Co., Erie, Pa. 


GRINDERS. 
(Electrical Driven.) “ 
Cincinnati Electrical Tool Co., Cincinnati, O. 


GRINDERS. : 
(Nail Machines, Knife, Wire Nail Mills.) 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


GRINDERS. 
(Ore.) : 
Chalmers & Williams, Chicago Heights, Ill. 
GRINDERS. 


(Pueumatic.) 
Cleveland Pneumatic Tool Co., Cleveland, O. 


GRINDERS. 
(Universal.) 
Modern Tool Co., Erie, Pa. 


GRINDING MACHINERY. 
(Cylindrical.) 
Norton Grinding Co., Worcester, Mass. 
GRINDING WHEEL STAND. 
(Bench Type.) 
Norton Grinding Co., orcester, Mass. 
GRINDING WHEEL STAND. 
Floor Type.) 
Norton Grinding Co., Worcester, Mass. 
HAMMERS. 
(Belt-Driven.) 
Beaudry & Co., Inc., Boston, Mass. 


HAMMERS. 
(Oren) 
Alliance Machine Co., Alliance, O. 
liss, E. «» Co., Brooklyn, N. Y 


Buffalo Fdy. & Machine Co., Buffalo, N. Y. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 
Niles-Bement-Pond Co., New York, N. Y. 
Toledo Machine & Tool Co., Toledo, Oo. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


HAMMERS. 
(Drop Forging.) 
Buffalo Foundry & Mach. Co., Buffalo, N. Y. 
Toledo Machine & Tool Co., Toledo, oO. 


HAMMERS. 
Foot and Power, Welded Chain Factories.) 
urner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


HAMMERS. 

(Pneumatic. ) 
Cleveland Pneumatic Tool Co., Cleveland, O. 
Ryerson, Joseph T., & Son, Chicago, IIl. 


HAMMERS. 
(Pneumatic Forging.) 
Edsil, Erie, Pa. 
HAMMERS. 
( Power.) 
Beaudry & Co., Inc., Boston, Mass. 
Buffalo Fdy. & Machine Co., Buffalo, N. Y. 


Barr, H. 


Cleveland Punch & Shear Works Co., 
Cleveland, O. 
Toledo Machine & Tool Co., Toledo, O 
HAMMERS. 
(Rawhide. ) 
Chicago Rawhide Mfg. Co., Chicago, III. 
HAMMERS. 
(Steam.) 


Buffalo Fdy. & Mach. Co., Buffalo, N. Y. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 
Niles-Bement-Pond Co., New York, N. Y. 
HAND LEATHERS. 
Graton & Knight Mfg. Co., The, 
Worcester, Mass. 


HANGERS. 
New Departure Mfg. Co., Bristol, Conn. 
HEADS. 
(Dished.) 
Worth Bros., Coatesville, Pa. 
HEADS. 
Exhaust.) 
Royal Ventilator Co., Philadelphia, Pa. 
HEAT TREATING. 
Racine Drop Forge Co., Racine, Wis. 
HOISTS. 
: (Chain. ) 
Chisholm & Moore Mfg. Co., Cleveland, O. 
Dake Engine Co., Grand Haven, Mich. 


HOISTS. 
(Compressed Air Geared.) 

Dake Engine Co., Grand Haven, Mich. 
Detroit Hoist & Machine Co., Detroit, Mich. 
Whiting Fdy. Equipment Co., Harvey, III. 

HOISTS. 

(Electric. ) 
Alliance Machine Co., Alliance, O. 
Browning Co., The, Cleveland, O 
Euclid Crane & Hoist Co., Euclid, O. 
Morgan Engineering Co., Alliance, O. 
Niles-Bement-Pond Co., New York, N. Y. 
Northern Engineering Works, Detroit, Mich. 
Toledo Bridge & Crane Co., Toledo, O. 
Whiting Foundry Equipment Co., Harvey, III. 
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HOISTS. 


( Pneumatic.) 
Dake Engine Co., Grand Haven, Mich. 
Detroit Hoist & Machine Co., Detroit, Mich. 
idgway & Son, Craig, py eg 
Whiting Foundry Equipment Co., Harvey, IIL 
HOOPS AND BANDS. 
Bourne-Fuller Co., The, Cleveland, O. 
Carnegie Steel Co., Pittsbu Pa. 
Illinois Steel Co., Chicago, IIl. 
sence & Laughlin Steel Co., Pittsburgh, Pa. 


erson, Joseph T., & Son, Chicago, Il. 
Scully Steel & Iron Co., Chicago, “ill, 
HOOPS AND BANDS. 


(Cold Rolled.) 
Schwartz-Herrmann Steel Works, New York. 


HOSE. 
(Paeumatic.) 
Cleveland Pneumatic Tool Co., Cleveland, O. 
HYDRAULIC LEATHERS. 
Graton & Knight Mfg. Co., The 
Worcester, Mass. 
Williams, I. B., & Sons, Dover, N. H. 
HYDROGEN. 
International Oxygen Co., New York, N. Y. 
INGOT MOLD. 
Vacuum Chamber.) 


Hitt, S. E., Elyria, O. 
INSTRUMENTS. 
(Electrical. ) 
Beighlee Electric Co., Cleveland, O. 
INSTRUMENTS. 


(Electric my ay ani Re-sording.) 
Beighlee Electric Co. leyend, O. 
Brown Instrument Co., Philadelphia, Pa. 
Smith Gas Power Co., The, Lexington, O. 

INSULATING BRICK. 
Armstrong Cork Co., rt Pa. 
INSULATION. 


(Furnaces, Boiler Settings, Steam “+ Etc.) 
Armstrong Cork Company, Pittsburgh, Pa. 


IRON. 
(Basic—Bessemer—Malleable.) 
Inland Steel Co., Chicago, Ill, 
Pickands, Brown & Co., Chicago, Il. 
IRON. 
(Cuttin apperates.) 
Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 
FP be 
orging. 
Thomas Iron Co., Eneten,” be. 
IRON. 


Boundry.) 
Inland Steel Co., Chicago, IIl. 
Thomas Iron Co., Easton, Pa. 
IRON. 
{Malleable. 
Thomas Iron Co., Easton, Pa. 


IRON. 


(Pig) 
Baird & West, Detroit, Mich. 
Barnum-Richardson Co., Lime Rock, Conn. 
Bourne-Fuller Co., The, Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 

Columbus Iron & Steel Co., Columbus, O 
Domhoff & Joyce Co., The, Cincinnati, O. 
Eaton, Rhodes & Co., Cincinnati, O. 
Globe Iron Co., Jackson, O. 
Hanna & Co., M. A., Cleveland, O. 
Hillman & Sons Co., J. H., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, ‘Ill. 
La Belle Iron Works, teubenville, O. 
McKeefrey & Co., Leetonia, O. 
Mitchell-Diggins Iron Co., Cadillac, Mich. 
Mohr, J. J. & Son, Philadelphia, Pa. 
Pickands, Brown & Co., Chicago, IIl. 
Pickands, Mather & Co., Cleveland, GO. 
Republic Iron & Steel Co., Youngstown, O. 
Rogers, Brown & Co., Cincinnati, 
Samuel, Frank, Philadelphia, Pa. 
Snyder & Co., W. P. ittsburgh, Pa. 
Stewart Iron Co., Ltd., Cleveland, O 
Superior Charcoal Iron Co., 

Grand Rapids, Mich 
Tenn. Coal Iron & R. R.* Co., 

Birmingham, Als. 

Thomas Furnace Co., Milwaukee, is. 
Thomas Iron Co., Easton, Pa. 
Upson Nut Co., Cleveland, O. 


IRON. 
(Pig Malleable.) 
Inland Steel Co., Chicago, IIl, 
IRON. 
’ Fe It.) 
American Iron & Steel Mig. Co., Lebanon, Pa. 
Bourne-Fuller Co., The, Eieveland, oO. 


( 
Bourne-Fuller Co., The, Cleveland, O. 
McCalla, Harold, Philadelphia, Pa. 
Ryerson, Jos. T., & Son, Chicago, Ill. 
Whitaker-Glessner Co., Portsmouth Wks. 
Portsmouth, o. 
Youngstown Sheet & Tube Co., 
Youngstown, O. 
IRON AND STEEL, 
(Norway and Swedish. 
Bourne-Fuller Co., The, Cleveland, O. 
Scully Steel & Iron Co., Chicago, Ill. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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IRON AND STEEL. 


(Scrap.) 
American Bridge Co., New York, N. Y. 


JACKS. 
(Hydraulic. 
Watson-Stillman Co., New 


JOINTS. 
Cc i i h, P 
Carnegie Steel Co., Pittsburgh, Pa. 
ies Steel Co., Buffalo, N. Y. 


KEYS. 
(Machine.) 


ork, N. Y. 


Moltrup Steel Products Co., Beaver Falls, Pa. 


KEYS AND COTTERS. 
eine.) 
Standard Gauge Steel Co., Beaver Falls, Pa. 


KEYSEATERS. 


Baker Bros., Toledo O. 
Mitts & Merrill, Saginaw, Mich. 


KILNS. 
Cte fe Th 
Ss. &S& 0., ¢, 
— — , Racine, Wis. 
KNIVES. 
(Shear.) 
White Co., L. & I. J., Buffalo, N. Y. 
KNIVES. 


(Solid Steel Shear.) 
Tretheway & Co., Samuel, Pittsburgh, Pa. 
LACE LEATHER. 
Graton & Knight Mfg. Co., The, 


Worcester, Mass. 


Williams, I, B., & Sons, Dover, N. H. 


LADLES. 
Riter-Conley Mfg. Co., Pittsburgh, 


Pa. 
Whiting Foundry Equipment Co., Harvey, Ill. 


LADLES. 
(Blast Furnace.) 


Freeman, S., & Sons Mfg. Co., bes 


Racine, Wis. 
LAMPS. 
ia 
Westingi Elec. 
estinghouse ey Pittsburgh, Pa. 
LAMPS. 
(Incandescent. 


Westinghouse Elec. & 


LATH. 
(Expanded Metal.) 


Youngstown Iron & Steel Co., Youngstown. 


HATES cocenet 0 
Cc nati Iron teel Co., Cincinnati, O. 
ee Lamson Mach. Co., — Vt. 
othe Maxwell & Moore, 


Niles-Bement-Pond Co.,’New York, N. 

LATHES. 

Roll.) 

Mesta Machine Co., Pittsburgh, Pa. 
Morgan Construction Co., Worcester, Mass. 
Niles-Bement-Pond Co., ‘New York, N. Y. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Youngstown Fdy. & Mach. Co., 


Youngstown, O. 


LATHES. 
Turret.) 
ones & Lamson Mach. Co., Springfield, Vt. 
os Britain Mach. Co., New Britain, Conn. 
Niles-Bement-Pond Co., New York, N. Y. 
LEATHER BELTING. 
Steam and Waterproof.) 
Graton & Knight Mfg. Co., The, 
LETTERHEADS. 
(Engraved. 
Wiggins Co., John B., » Chiesa, Ill. 
LINE MATERIAL. 
Telegraph and a 
National Tube Co., Pittsburg 
LINING. 
(Cu e . 
Louisville Fire Brick or 


LINING. 
(Peres and Furnace 


-) 
Harbison-Walker Refractories Co., Pittsburgh. 


LOCOMOTIVES. 
Atlas Car & Mfg. Co., Cleveland, O. 
General Electric Co., Schenectady, mn. %. 
Westinghouse Electric & Mfg. 0. 


East Pittsburgh, Pa. 


Vulcan Iron Works, Wilkesbarre, Pa. 
LOCOMOTIVES. 
(Electric.) 
Atlas Car & Mfg. Co., Cleveland, O. 
General Electric Co., Schenectady, N. Y. 
Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 


LOCOMOTIVES. 
Industrial.) 
Vulcan Iron Works, Wilkesbarre, Pa. 
LUBRICANTS. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


See Index to Advertisements for pages containing advertisements 


Mfg. Co., 
Fast Pittsburgh, Pa. 


New York, mm. 
% 


Worcester, Mass. 


Highland Park, Ky. 
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LUMBER. 
(Boxing, Crating, Flask and Pattern.) 
Johnson Lumber Co., Milwaukee, Wis. 


LUMBER. 
(Creosoted.) 
Ayer & Lord Tie Co., Chicago, IIl. 


MACHINE KEYS. 
Leard, Wm. E., New Brighton, Pa, 


MACHINERY. | 
(Automatic Gear Cutting.) 
Newton Mch. Tool Works, Inc., 
Philadelphia, Pa. 


MACHINERY. 
(Barb Wire Fence, Barb Nail Wire, Wire 


Turner, Vaughn & ayler Co., 
Cuyahoga Falls, O. 


MACHINERY. 
(Sending and Strai atenins.) 
Bertsch Cambridge = 
Birdsboro Stet Fdy. & Mach. 
Sititere, Pa. 


Cleveland Punch & Shear Works Co., 
Cleveland, O. 
Espen-Lucas Machine Works, a Pa. 
Long & Allistatter Co., Hamilton, O. 
Mackintosh, Hemphill & Co., Pittsbur h, Pa. 
Niles-Bement-Pond Co., New York, N. Y. 
United Engineering & Fdy. Co., Pittsburgh. 
Watson-Stillman Co., New York, N. Y. 


MACHINERY. 

(Bolt and Nut.) 
Landis Machine Co., Waynesboro, Pa. 
National oe gg 3 Co., Tiffin, O. 
Newton Mach. Tool Works Inc., Philadelphia. 
Williams Tool Co., Erie, Pa. 


MACHINERY. 

(Boring and Turning.) 
Baker Bros., Toledo, O 
Cincinnati Planer Co., Cincinnati, 
Espen-Lucas Machine’ Works, Philadephia, Pa. 
Mitts & Merrill, Saginaw, Mich. 
Newton Mach. Tool Wks., Inc., Philadelphia. 
Niles- Bement- a Co., New York, . 
Underwood, H. B., Company, Philadelphia, Pa. 
Warner & 7. Ban Co., Clevelan 


MACHINERY. 
(Cement. ) 
ee Engineering Works, Chicago, III. 
ulcan Iron Works, Wilkesbarre, Pa. 


MACHINERY. 
(Coal and Ash Handling.) 
Orton & Steinbrenner Co., Chicago, III. 


MACHINERY. 
(Coil and Trace Chain, Welded Chain 
Factories.) 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


MACHINERY. 


(Coping.) 
Newton Mch. Tool Whe Inc., Philadelphia. 


MACHINERY. 
(Crushing. ) 
Chalmers & Williams, Chicago Heights, III. 
— Engineering Works, Chicago, III. 
ulcan Iron Works, Wilkesbarre, Pa. 


MACHINERY. 
: (cons Off—Cold Metal.) 
Birdsboro Steel Fdy. & Mch. Co. 
Birdsboro, Pa. 
Cleveland Punch & Shear Works Co., 
Cleveland, O. 
Espen-Lucas Machine Works, Philadelphia, Pa. 
Newton Mach. Tooi Wks., Inc., Philadelphia. 


MACHINERY. 
yrs | 
Baush Machine Tool Co., Springfield, Mass. 
National Machinery Co., The, Tiffin, O. 
Newton Mach. Tool Wks., Inc. —— hia. 
Niles-Bement-Pond Co., New York, fg, A 


MACHINERY. 
(oeing and Boring, Horizontal.) 
Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 


MACHINERY. 
(Drilling, Multiple.) 
Baush Machine Tool Co., Springfield, Mass. 
Newton Mach. Tool Works, Inc. 


Philadelphia, Pa. 
: & 


Niles-Bement-Pond Co., New York, 
MACHINERY. 
(Drilling, Radial.) 
Baush Machine Tool Co., meeeeneld, Mass. 
Newton Mach. Tool Wks., Inc., 


Niles-Bement-Pond Co., New York, 
MACHINERY. 
(Electrical. ) 
Moore, Edgar M., & Co., Pittsburgh, Pa. 
MACHINERY. 
(Electric Welding.) 


Thomson Electric Welding C., Lynn, Mass. 


Toledo Electric Welder Co., Toledo, re} 
Westinghouse Electric & Mfg. Co., 


Pittsburgh, Pa. 


Philadelphia, Pa. 
Y. 
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on ~ memgpenic gy otek 

evating an onveyin 

Brown Hoisting Ginebintes Co., a oO. 

McMyler Interstate Co., Cleveland, O. 

Mead-Morrison Mfg. Co., East ee Mass, 

Vulcan Iron Works, Wilkesbarre, Pa. 

Wellman-Seaver-Morgan Co., Cleveland, O. 
a 


Bethlehem Steel Pog Sout een, Pa. 

Bliss Co., E. W., = i A 

Mesta Machine Co., Pitts urgh, Pa. 

Tod Co., Wm., Youngstown, 

United Engrg. "& Fdy. Co., Pittsburgh, Pa. 

MACHINERY. 

(Galvanizing.) 
Erie Foundry Co.. Erie, Pa. 

MACHINERY. 

(Gear Cuttin ) ‘ 
Bilgram Machine Works, Philadelphia, Pa. 
Newton Machine Tool orks, Inc., 

Philadelphia, Pa. 
MACHINERY. 
(Grinding.) 

Blake & Johnson Co., Waterbury, Conn. 
ohnson Engineering Works, a “hae Til. 
ndis Tool Co., on nesboro, 

Newton Mch. Tool orks, lg 

Philadelphia, Pa. 

Norton Grinding Co., Worcester, Mass. 


MACHINERY. 
(Hydraulic.) 
Mesta Machine Co., Pittsburgh, Pa. 
Tod Co., Wm., ee O. 
United aars. . Co., Pittsburgh, Pa. 
Watson-Stillman ay, ew York, N. 
MACHINERY. 
ae) 
Cincinnati Milling Mach. Co., Cincinnati, O. 
Espen-Lucas Machine Works, Philadelphia, Pa. 
Newton Mch, Tool Wks., Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York, hy 
Underwood, H. B., Company, Philidelphis, Pa. 


Warner & Swasey Co., Cleveland, O. 
MACHINERY. 
(Mining &2 
McMyler need Co., Cleveland, O. 


Thew Automatic Shovel’ Co., Lorain, oO. 
MACHINERY. 
(Molding.) 
Arcade Mfg. Co., Freeport, IIl. 
MACHINERY. 
(Natural Gas.) 
Moore, Edgar M., & Co., Pittsburgh, Pa. 
MACHINERY. 
(Nut agg 
Newton Mch. Tool Wks., Inc., 
MACHINERY, 
(Pipe Bending.) 
Underwood, H. B., Company, Philadelphia, Pa, 
MACHINERY. 
(Pipe Mill.) 
Landis Machine Co., Waynesboro, Pa. 
Standard Engineering Co., Ellwood City, Pa. 
United Engrg. a Fd _ a Pa. 
Williams Tool Erie, a. 
maieemner’. 
(Planing.) 
Newton Mch. Tool Wks., Inc., 
Philadelphia, Pa. 
MACHINERY. 
(Power Transmission.) 
se & Laughlin Steel Co., ss we Pa. 
esta Machine Co., ee 
Westinghouse Elec. & Mfg. — 
E. Pittsburgh, Pa. 
MACHINERY. 
(Pulverizing.) 
Johnson sage tore Works, Chicago, IIl. 
NERY. 


(Rolling Mill.) 
Abramsen Engrg. Co., A ours ra. 
Alliance Machine Ca. lance, 
Birdsboro Steel Fdy. & Mch. Co., 
Birdsboro, Pa. 
Blake & Johnson Co., Waterbury, Conn. 
Farrell Foundry & Mach. Co., Ansonia, Coan. 
Fawcus Machine Co., Pittsburgh, Pa. 
Garrison, A., Foundry Co., Pittsburgh, Pa. 
Hilles & Jones, Wilmington, Del. 
Hyde Park Fdy. & Mach, Co., Hyde Park, Pa, 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Mesta Machine Co., Pittsbur; h, Pa. 
Morgan Construction Co., orcester, Mass. 
Morgan Easinecring Co., Alliance, 
Newbold, R. Son Co., Norristown, Pa. 
Standard GES. Co., — City, Pa. 
Tod Co., Wm., Youngstown 
United Engrg. '& Fdy. Co., bencbarst Pa. 
Wellman-Seaver- rs an Co., Cleveland, O. 
Wheeling Mold & Fdy. Co. Pittsburgh, Pa. 
Youngstown Fdy. & ch. Youngstown, O. 
MACHINERY. 
(Screw Making, Automatic.) 
Asa S., Hartford, Conn. 
MACHINERY. 
(Second Hand.) 
Baird Machy. Co., Pittsburgh, Pa. 
Moore, Edgar M.,” & Co., Pittsburgh, Pa. 
Niles- Bement- sar Co., New York, N. Y. 
Ryerson, Jos. T., & Son, Chicago, III. 


of companies listed above 


Cook Co., 





a ee 


‘MpESrccemen Ds 





elite tee Soe 
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MACHINERY. 
(Cheeses) 
1 dry Co., Erie, Pa. 

Eee me Jones, Wilmington, Del. 
Mesta Machine Co., Pittsburgh, Pa. 
MACHINERY. 
Sheet Metal wey 
ew . 


Bliss Co., , Brooklyn, N. 
MACHINERY. 
(Steam.) __ 
Moore, Edgar M., & Co., Pittsburgh, Pa. 
MACHINERY. 


Tapping.) 
Baker Bros., Toledo, é. 
MACHINERY. 
(Thread Rolling.) 
Blake & Johnson Co., Waterbury, Conn. 


MACHINERY. 
Tin House.) 

Birdsboro Steel Fdy. & Mch. Co., 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


MACHINERY. 
(Wire.) 
Blake & Johnson Co., Waterbury, Conn. 


_MACHINERY, 

anh core hg gg Bag 2 

Turner, Vaughn & eee Falls, O. 
MACHINERY. 

Wire Galvanizing, Wire Tinning, Wire Nails.) 

urner, Vaughn & tea Falls, O. 


MACHINERY. 
(Wire Nail.) 
National Machinery Co., Tiffin, O. 


MACHINERY. 
(Wire Nails and Staples, Wire Nail Mills.) 
Kilby Mfg. ee ba oe nel 
. n aylor Co., 
— Cuyahoga Falls, O. 


MACHINISTS. 

(Special er) 
Bethlehem Steel Co., Scuth Bethlehem, Pa. 
Blake & Johnson Co., Waterbury, Conn. 
Bliss Co., E. W., Brooklyn, N. Y._ 
Dake Engine Co., Grand Haven, Mich. 
Fawcus Machine Co., Pittsburgh, Pa. 
Kilby Mfg. Co., Cleveland, O. 
Long & Allstatter Co., Hamilton, O. 
Manning, Maxwell & Moore, Inc., 

New York, N. Y. 

Mesta Machine Co., Pittsburgh, Pa. 
Morgan Engineering Co., Alliance, O. 
Tod Co., m., Youngstown, O. 
Toledo Machine & Tool Co., Toledo, O. 
Torrington Mfg. Co., Torrington, Conn. 


MAGNESITE. 
Stowe-Fuller Co., The, Cleveland, O. 


MAGNESITE. 
(Dead Burned.) 
American Refractories Co., Chicago, IIl. 


MAGNETS. 
(Electric Lifting.) 
Electric Controller & Mfg. Co., Cleveland, O. 


METALS. 
(Antimony, Copper.) 
Blackwell, Geo. G., Sons & Co., 
Liverpool, Ey. 


METAL. 


, ors? 
Youngstown Iron & Steel Co., Youngstown, O. 


METAL. 
(Heat Treatment Of.) 
Steel Improvement Co., Cleveland, O. 


METAL. 
(Infusion Process For.) 
Steel Improvement Co., Cleveland, O. 
METAL. 
ee (Non-Ferrous.) 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 
METAL. 
(Perforated.) 
Erdle Perforating Co., Rochester, N. Y. 


Hendrick Mfg. Co., Carbondale, Pa. 
METAL. 
(Sheet. ) 

Erdle Perforating Co., Rochester, N. Y. 
METAL. 

: ’ (Washed.) 
Brier Hill Steel Co., The, Youngstown, O. 
METALLURGISTS. 

Steel Improvement Co., Cleveland, O. 

METERS. 


(Blast Volume.) 
Clark, Chas. J., Chicago, II. 
MILL AND MINE SUPPLIES. 
Dake Engine Co., Grand Haven, Mich. 
MILLS. 
(Billet.) 
Morgan Construction Co., Worcester, Mass. 


Birdsboro, Pa. 
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MILLS. ; 
(Blooming, Universal, Plate, Sheet, Tin, Bar.) 
Mesta Machine Co., Pittsburgh, Pa. 
MILLS. 
(Continuous Rolling.) 
Morgaz Construction Co., Worcester, Mass. 


MILLS. 


Wire Complete Equipment.) 
Blake & Johnson Co., Waterbury, Conn, 
Morgan Constructicn Co., Worcester, Mass. 


Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 
MOLDING MACHINES. 

Pridmore, Henry E., Chicago, IIl. 

MOLDS. 

(Ingot.) 
Carnegie Steel Co., Pittsburgh, Pa. 
Marshall Foundry Co., Pittsburgh, Pa. 


(Air.) 
Dake Engine Co., Grand Haven, Mich, — 
Detroit Hoist & Machine Co., Detroit, Mich. 
Westinghouse Elec. & =e. Co., 
ast Pittsburgh, Pa. 


MOTORS. 
Electric D. C. and A. C. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., Schenectady, N. Y. 
Moore, Edgar M., & Co., Pittsburgh, Pa. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 
MOTORS. 
(Mill.) 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., Schenectady, N. Y. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


NAILS. 
Jones & Laughlin Steel Co.,- Pittsburgh, Pa. 
NAILS. 
(Steel Cut.) 
La Belle Iron Works, Steubenville, O. 
NAILS. 
(Wire.) 
Cambria Steel Co., Philadelphia, Pa. 
& Laughlin Steel Co., Pittsburgh, Pa. 
oungstown Sheet & Tube Co., Youngstown, O. 
NIPPLES. 
National Tube Co., Pittsburgh, Pa. 


NUTS. 

American Bridge Co., New York, N. Y. 
American Iron & Steel Co., Lebanon, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
Milton Mfg. Co., Milton, Pa. 
Oliver Iron & Steel Co., Pittsburgh, Pa. 
Republic Iron & Steel Co., Youngstown, O. 
Russell, Burdsall & Ward Bolt & Nut: Co., 

Port Chester, N. Y. 
Scully Steel & Iron Co., Chicago, IIl. 
Upson Nut Co., Cleveland, O. 


NUTS. 
(Hot Pressed. 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
Milton Mfg. Co., Milton, Pa. 
Republic Iron & Steel Co., Youngstown, O. 
Upson Nut Co., Cleveland, O. 
ORE. 
(Chrome. ) 
Blackwell, Geo. G., Sons & Co., Ltd., 
Liverpool, Eng. 
Samuel, Frank, Philadelphia, Pa. 
ORE. 


(Iron.) 
Blackwell, Geo. G., Sons & Co., Ltd., 
Liverpool, Eng. 


Breitung, E. N., & Co., Cleveland, O. 
Hanna, M. A., & Co., Cleveland, O. 
Hillman & Sons Co., J. H., Pittsburgh, Pa. 
La Belle Iron Works, Steubenville, 
Oglebay, Norton & Co., Cleveland, O. 
Pickands, Brown & Co., Chicago, IIl. 
Pickands, Mather & Co., Cleveland, O. 


Snyder & Co., W. P., Pittsburgh, Pa. 
Tod-Stambaugh Co., Cleveland, O. 
OVENS. 
? (Coke and By-Product Recovery.) 
Koppers, H., Co., Pittsburgh, Pa. 
OVENS. 
(Core.) 


Quigley Furnace & Foundry Co., 
ie ; New York, N. Y. 
Whiting Fdy. Equipment Co., Harvey, III. 
: OXYGEN. 
International Oxygen Co., New York, N. Y. 
Linde Air Products Co., New York City. 
OXYGEN WELDING AND CUTTING 
: APPARATUS. 
International Oxygen Co., New York, N. Y. 
Oxweld Acetylene Co., Chicago, III. 
PACKINGS. 
; ( Leather.) 
Graton & Knight Mfg. Co., Worcester, Mass. 


; _ PAINT. 
Dixon, Jos., Crucible Co., Jersey Cay, B,J. 
PANELS. 
_ (Current Limit, Protective.) 
Electric Controller & Mfg. Co., Cleveland, O. 
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PANS. 


(Griatag.) 

Phillips & McLaren Co., Philadelphia, Pa. 
PANS. 
(Lathe.) 

New Britain Machine Co., New Britain, Cona. 
PANS. 


(Shop.) 
American Bridge Pg York, N. Y. 


PATTERNS. 
Arcade Mfg. Co., Fr rt, Ill. 
Buffalo mts,” & Mch. Co., Buffalo, N. Y. 
Pridmore, Henry E., Chicago, Ill. 


PERFORATING. 

(Sheet Metal, Automatic, Screen Work. 
Erdle Perforating Co., Rechester, N. Y. 
Turner, Vaughn & T2ylor Co., 

Cuyahoga Fails, O. 


PILING, 


_ (Creosoted.) 
Ayer & Lord Tie Co., Chicago, IIl. 
PILING. 
Steel Sheet Interlocking.) 
Carnegie Steel Co., Pittsburgh, Pa. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 
ckawanna Steel Co., Buffalo, N. Y. 
PINIONS. 
Mesta Machine Co., Pittsburgh, Pa. 
Nuttall, R. D., Co., Pittsburgh, Pa. 
od Co., Wm., Youngstown, O. 
Van Dorn & Dutton Co., Cleveland, O. 
PINIONS. 
(Mill Cut.) 
Tod Co., Wm., Youngstown, O. 
PINIONS. 
Rawhide.) 5 
Chicago Rawhide fg. Co., Chicago, Ill. 
Horsburgh & Scott Co., Cleveland, 0. 
New Process Gear Corpn., Syracuse, N. 
Nuttall, R. D., Co., Pittsburgh, Pa. 


PINS. 
(Knuckle and Brake.) 
Champion Rivet Co., Cleveland, O. 
Oliver Iron & Steel Co., Pittsburgh, Pa. 
PIN. 
(Pivot.) 
Champion Rivet Co., Cleveland, O. 


PIPE. 

Bourne-Fuller Co., The, Cleveland, O. 
Central Tube Co., Pittsburgh, Pa. 
La Belle Iron Works, Steubenville, O. 
National Tube Co., Pittsburgh, Pa. 
Pittsburgh Piping & ~~ 0., ner a 
Republic Iron & Steel Co., Youngstown, 
U. S. Cast Iron Pipe & Fdy. Co., 

Burlington, N. J. 
Youngstown Sheet & Tube Co., Youngstown, 

PIPE BENDING. 


Kennedy-Stroh Corp., Best Mfg. Dept., 
Pittsburgh, Pa. 


PIPE. 
(Drive, Iron and Steel.) 
National Tube Co., Pittsburgh, Pa. 

Republic Iron & Steel Co., Youngstown, O. 
Youngstown Sheet & Tube Co., Youngstown, O. 
PIPE. 

(Iron and Steel, Galvanized.) 

National Tube Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, O. 


PIPE. 
(ioe, Iron and Steel.) 

National Tu Co., a agg Pa. 
Youngstown Sheet & Tube Co., Youngstown, O. 
PIPE. 

(Riveted Steel.) 
American Bridge Co., New York, N. Y. 
Cambria Steel Co., Johnstown, Pa. 


Muskegon Boiler Works ra wes og Mich. 
Riter-Conley Mfg. Co., Pittsburg " Pa, 
PIPE. 
Wrought Iron.) 
Bourne-Fuller Co., ¢, Cleveland, O. 


Pittsburgh Piping & Equip. Co., Pittsburgh. 
Youngstown Sheet & Tube Co., Youngstown, O. 
PIPE COVERING. 

Armstrong Cork Company, Pittsburgh, Pa. 
PIPE LINE FITTINGS. 
National Transit Co., Oil City, Pa. 


PIPING. 
Kennedy-Stroh Comp, Bett ila D 
ennedy- stro orp., est ° ept., 
Sittsbor Pa. 


Pittsburgh Piping & uip. Co., Pitts 
PLANERS. 


Cincinnati Planer Co., Cincinnati, O. 
Cleveland Punch & Shear Works Co., 
Cleveland, O. 
Manning, Maxwell & Moore, Inc. 
New York, N. Y. 
Niles-Bement-Pond Co., New York, N. Y. 
Ryerson, Jos. T., & Son, Chicago, IIl. 
PLANTS. 
(Electric Lighting.) 
Smith Gas Power Co., The, Lexington, O. 
PLANTS. 
Quie! y ( wea et) 
uigley Furnace oundry Co., 
New York, N. Y. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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PLATES. 
Allegheny Steel Co., Pittsburgh, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
Cambria Steel Co. pueapats, Pa. 
Carbon Steel Co., ‘Pittsburg’ . Pa. 


Carnahan Tin Plate & Sheet Co., Canton, O. 


Illinois Steel Co., Chicago, IIl. 
Illinois Steel Co., Warehouse mr, 


Illinois Steel Warehouse Co., St. Louis, 
Illinois Steel Warehouse Co., St. Paul, Minn. 
La Belle Iron Works, Steubenville, O. 
Lackawanna Steel Co., Buffalo, N. Y. 

Otis Steel Co., Cleveland a 

Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Jos. T., & Son, Chicago, IIl. 
Taylor, N. & G., Co., Philadelphia, Pa. 
Tenn. Coal, Iron & R, R. Co., 


Whitaker-Glessner Co., Portsmouth Works, 


Portsmouth, O. 


Wood, Alan, Iron & Steel Co., 
Worth Bros. Co., Coatesville, Pa. 


Youngstown Sheet & Tube Co., Youngstown, O. 


PLATES. 

(Boiler and Tank.) 
Bourne-Fuller Co., The, Cleveland, O. 
Brown-Wales Co., Boston, Mass. 

Inland Steel Co., Chicago, Ill. 

Jones & Laughlin Steel Co., Pittsbur h, Pa. 
La Belle Iron Works, Steubenville, 

Otis Steel Co., Cleveland, O. 

Ryerson & Son, Jos, T., Chicago, Ill. 


PLATES. 
Felloe.) : 
fg. Co., Milwaukee, Wis. 


PLATES. 
(Floor, pene’ Sree 
Carnegie Steel Co., Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa._ ; 
Wood, Alan, Iron & Steel Co., Philadelphia. 


PLATES. 

(Sheared.) 
Bourne-Fuller Co., The, Cleveland, oO. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa, : 
Cincinnati Iron & Steel Co. Cincinnati, O 
[ilinois Steel Co., Chicago, Til 
Inland Steel Co., Chicago, Ill. | 
La Belle Iron Works, Steubenville, O. 
Whitaker-Glessner Co., Portsmouth Works, 


Wrought Washer 


PLATES. 
(Terne.) 
American Sheet & Tin Plate Co., 


Pittsburgh, Pa. 
Carnahan Tin Plate & Sheet Co., Canton, O. 


PLATES. 


(Tie.) 
Illinois Steel Co., Chicago, Ill. 


Steel Co.. Buffalo, N. Y. 
Lackawanna Soares. 


(Tin.) 
American Sheet & Tin Plate Co., 


Pittsburgh, Pa. 


Jones & Laughlin Steel Co., Pittsburgh, Pa. 


PLATES. 
(Universal. ) 
Bourne-Fuller Co., The, Cleveland, O. 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, Ill. 
Inland Steel Co., Chicago, Ill. | 
La Belle Iron Works, Steubenville, O. 
United Steel Co., Canton, O 


Youngstown Sheet & Tube Co., Youngstown, O. 


PLATE WORK. 
(Steel.) ' 
Muskegon Boiler Works, Muskegon, Mich. 
POINTERS. _ 
(Wire Rod, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 


Cuyahoga Falls, O. 


POLES. 


(Gin.) : p 
American Bridge Co., New York, N. Y. 


POTS. 
(Galvanizing. ) aes 
American Bridge Co., New York, N. Y. 
PRESSES. _ 
Birdsboro Steel Fdy. & Mch. Co. 


Bliss, E. W., Co., Brookly 
Chambersburg En 
Cleveland Punch 


Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 
Morgan Engineering Co., Alliance, O. 
Niles-Bement-Pond Co., New York, ee F 
Ryerson, 1. T., & Son, Chicago, III. 

Tod Co. m., Youngstown, O. 

United Engrg. & Fay. Co., Pittsburgh, Pa. 
Wood, R. 5° & Co., Philadelphia, Pa. 


PRESSES. 


Shear Works Co., 


(Bending and ~  — Pa 


Chambersburg Engrg. Co., Cham 
Mesta Machine Co., Pittsburgh, Pa. 


See Index to Advertisements for pages containing advertisements of companies listed above 


hicago, IIl. 
Mo. 


Birmingham, Ala. 


Philadelphia, Pa. 


Portsmouth, O. 


Birdsboro, Pa. 
a MM. Y. 

gs. Co., Chambersburg, Pa. 

Cleveland, O. 
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PRESSES. 
; (Drill, Heavy Duty.) 
Niles-Bement-Pond Co., New York, x. =, 
PRESSES. 


: (Drill, Multiple Spindle.) 
Niles-Bement-Pond Co., New York, N. Y. 


PRESSES. 

(Forging.) 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 4 
Tod Co., Wm., Youngstown, O. 
United nerg- & Fdy. Co., Pittsburgh, Pa. 
Watson-Stillman Co., New York, N. Y. 


PRESSES. 

(Hydraulic.) 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 
Niles-Bement-Pond Co., New York, N. Y. 
Southwark Foundry & Machine Co., 

Philadelphia, Pa. 

Tod Co., Wm., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Watson-Stillman Co., New York, N. Y 


PRESSES. 


(Power. 
Toledo Machine & Tool Co., Toledo, O. 
PRESSES. 
(Rail Straightening.) 
Tod Co., Wm., Youngstown, O 


PRESSES. 
(Steam, Sleeves, Runner Brick, Nozzle and 
Tuyeres, Fire Brick Works. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


PRESSES. 
(Toggle Drawing. 
Toledo Machine & Tool Co., 


PRESSES. 

7 (Trimming.) 

Erie Foundry Co., Erie, Pa, 
Toledo Machine & Tool Co., Toledo, O. 


PRESSURE GAGES. 
(Blast. 
Clark, Chas. J., Chicago, IIl. 


PRINTERS. 
ie Plate.) 
Wiggins Co., John B., Chicago, II. 


PRODUCERS. 


(Gas.) 
Chapman Mugiooesing Co., Mt, Vernon, O. 
Hagan Co., Geo, J., Pittsburgh. Pa. 
Koppers, H., Co., Pittsburgh, Pa. 

Morgan Construction Co., Worcester, Mass. 
Smith Gas Power Co., The, Lexington, O. 
Wellman-Seaver-Morgan Co., Cleveland, O. 


PUMP LEATHERS. 
Graton & Knight Mfg. Co., The, 
Worcester, Mass. 


oledo, O. 


PUMPS. 
Aldrich Pump Co., Allentown, Pa. 
Deming Co., Salem, O, 
National Transit Co., Oil City, Pa. 
Southwark Fdy. & Mch. Co., Philadelphia, Pa. 
Tod Co., Wm., Youngstown, O. 


PUMPS. 

: (Boiler Feed.) 
Aldrich Pump Co., Allentown, Pa. 
Deming Co., Salem, O. 

Vulcan Iron Works, Wilkesbarre, Pa. 


PUMPS. 
=e (Centrifugal. ) 
Dake Engine Co., Grand Haven, Mich. 
Southwark Fdy. 


PUMPS. 
(Deep Well.) 
Deming Co., Salem, b. 


PUMPS. 
: (Electric Driven.) 
Aldrich Pump Co., Allentown, Pa. 
Deming Co., Salem, O 


PUMPS. 
; (Elevator.) 
Aldrich Pump Co., Allentown, Pa. 


PUMPS. 
; (Hydraulic.) 
Aldrich Pump Co., Allentown, Pa. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Deming Co., Salem, O. 
Southwark Fdy. & Mch. Co., Philadelphia, Pa. 


PUMPS. 
; (Mine. ) 
Aldrich Pump Co., Allentown, Pa. 
Deming Co., Salem, 


PUMPS. 

(Vacuum.) 
Buffalo Fdy. & Machine Co., Buffalo, N. Y. 
Deming Co., Salem, O. 
Mesta Machine Co., Pittsburgh, Pa. 


& Mch. Co., Philadelphia, Pa. 
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PUNCHES AND SHEARS. 
Allen, John F., Co., New York, N. Y. 
Alliance Machine Co., Alliance, O. 
Bertsch & Co., Cambridge City, Ind. 
Birdsboro Steel Fdy. & Mach. Co., 


: Birdsboro, Pa. 
Bliss, E. W., Co., Brooklyn, N. Y. 
Cleveland Punch & Shear Wks. Co., 

Cleveland, O. 

Hilles & Jones, Wilmington, Del. 
Long & Allistatter Co., Hamilton, O. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Morgan Engineering Co., Alliance, O. 
Niles-Bement-Pond Co., New York, N. Y. 
Ryerson, Jos. T., & Son, Chicago, II. 
Scully Steel & Iron Co., Chicago, III. 
Standard Bridge Tool Co., Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Watson-Stillman Co., New York, N. \ 
Wood, R. D., & Co., Philadelphia, Pa. 


PUNCHES. 
(Hand.) 
Bourne-Fuller Co., The, Cleveland, O. 


PUNCHES. 
(Hydraulic.) 
Mesta Machine Co., Pittsburgh, Pa. 
Tod Co., Wm., Youn wom. oO. 
Watson-Stillman Co., Tew ork, N. Y. 


PUNCHES, 

(Multiple.) 
Bliss Co., E. W., Brooklyn, N. Y. 
Hilles & Jones, Wilmington, Del. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 


PUNCHES. 
(Pneumatic. ) 
Allen, John F., Co., New York, N. Y. 


PUNCHES. 
(Structural and Boiler Work. 
Richards Co.. I. P., Providence, R. 


PYROMETERS. 
Beighlee Electric Co., Cleveland, O. 
Brown Instrument Co., Philadelphia, Pa. 
Stupakoff Laboratories, Pittsburgh, Pa. 


RACKS. 
(Steel or Tool.) 
Angle Steel Stool Co., Otsego, Mich. 
New Britain Mach. Co., New Britain, Conn. 


RAILROAD SUPPLIES. 
U. S. Metal & Mfg. Co., New York City. 


RAILS. 

Bourne-Fuller Co., The, Cleveland, O. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Illinois Steel Co., Chicago, fir 
Illinois Steel Co., Warehouse Dept., 

Chicago, II. 
Illinois Steel Warehouse Co., St. Louis, Mo. 
Illinois Steel Warehouse Co., St. Paul, Minn. 
Lackawanna Steel Co., Buffalo, N. Y. 


Tenn, Coal, Iron & R. R. Co., 
Birmingham, Ala. 


REAMERS. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


REELS. 
(Wood and Iron, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 


Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


REGULATORS. 
(Automatic Pressure.) 
Electric Controller & Mfg. Co., Cleveland, O. 


RELAYS. 
(Field Rheostat.) 
Electric Controller & Mfg. Co., Cleveland, O. 


RESISTANCE. 
(Cast Grid and Coil.) 
Electric Controller & Mfg. Co., Cleveland, O. 


RHEOSTATS. 
(Motor Field, Motor Starting.) 
Electric Controller & Mfg. Co., Cleveland, O. 


RIM FRICTION CLUTCHES. 
Lehigh Clutch Co., The, Camden, N. J. 


RIVETS. 
Falls Rivet Co., Kent, O. 


RIVETS. 

(Structural, Boiler, Ship and Tank.) 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
Champion Rivet Co., Cleveland, O. 

Illinois Steel Co., Warehouse Dept. 
Chicago, Til. 
Illinois Steel Warehouse Co., St. Louis, Mo. 
Illinois Steel Warehouse Co., St. Paul, Minn. 
Inland Steel Co., Chicago, II. 
Lockhart Iron & Steel Co., Pittsburgh, Pa. 
Oliver Iron & Steel Co., Pittsburgh, Pa. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Iron & Steel Co. oungstown, O. 
Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 
Ryerson, Jos. T., & Son, Chicago, III. 
Scully Steel & Iron Co., Chicago, II. 
Upson Nut Co., Cleveland, O. 
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RIVETS. 
E (Hyena Chambers P 
b ngrg. Co., mbersburg, Pa. 
Chsmitoeh, lem Sai & Co., Pittsburgh, Pa. 
Niles-Bement-Pond Co., New York, Y. 
Wood & Co., R. D., Philadelphia, Pa. 


RIVETERS. 
a: —eY 
hn F., Co., New York, N. Y. 
sto, ‘Pacumatic Tool Co., Cleveland, O. 
Ryerson, Jos. T., & Son, Chicago, III. 


RODS. 
(Connecting. 
Leard, Wm. E., New Brighton, Pa. 


RODS. 
(Drill, Polished.) 
Bourne-Fuller Co., The, Cleveland, oO. 
RODS. 
(Iron and Steel. 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Upson Nut Co., Cleveland, 
Youngstown Sheet & Tube Co. 
Youngstown, oO. 


RODS. 
(Rivet and Wire.) 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 


RODS. 
(Straightened and Cut.) 
Youngstown Sheet & Tube Co., Youngstown, O. 


ROLL GRINDING MACHINES. 
Landis Tool Co., Waynesboro, Pa. 
Norton Grinding Co., Worcester, Mass. 


ROLLS. 
(Bending and Suapeening.) 
Bertsch & Co., Cambridge 1 Ind. 


ty 
Hilles & Jones, Wilmington, Del, 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


ROLLS. 
(Sand Chilled and Steel.) 
American Steel Foundries, Chicago, IIl. 
Birdsboro Steel Fdy. & Mch. Co., 
Birdsboro, Pa. 


Farrell Fdy. & Mach. Co., Ansonia, Conn. 
Garrison, A., Foundry Co., Pittsburgh, Pa. 
Hyde Park Fdy. & Mch. Co., Hyde Park, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 
National Roll & Foundry Co., Avonmore, Pa. 
Seaman, Sleeth & Co., Pittsburgh, Pa. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 
Youngstown Fdy. & Mach. Co., 

Youngstown, O. 


ROOFING. 
(Car, Metal, Galvanized, Plastic.) 
American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 


ROOFING. 

(Corrugated.) 
American Sheet & Tin Plate Co., Pittsburgh. 
Brier Hill Steel Co., Youngstown, O 
La Beile Iron Works, Steubenville, O. 
Seneca Iron & Steel Co., Buffalo, N. Y 
Stark Rolling Mill Co., Canton, O. 
Whitaker-Glessner Co., Portsmouth Works, 

Portsmouth, O. 

Youngstown Sheet & Tube Co., Youngstown, O. 


ROOFING. 
(Iron and Steel.) 

American Sh’t & Tin Plate Co., Pittsburgh, Pa. 
Massillon Rolling Mill Co., Massillon, O. 
Whitaker-Glessner Co., Portsmouth Works, 

Portsmouth, O. 
Western Reserve Steel Co., Warren, O. 
Wood, Alan, Iron & Steel Co., Philadelphia. 
Youngstown Iron & Steel Co., Youngstown, O. 
Youngstown Sheet & Tube Co., Youngstown, O. 


ROOFING TIMBER. 
(Creosoted. ) 
Ayer & Lord Tie Co., Chicago, II. 


RUNNING BALANCE INDICATING 
MACHINE. 


Norton Grinding Co., Worcester, Mass. 


RUNWAYS. 
(Crane.) 
American Bridge Co., New York, N. Y. 


SAND. 
(Molding. ) 
Gordon Sand Co., Inc., The, Conneaut, O. 


: SAND BLASTING. 
Tilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 


SAND BLAST. 
(Chilled Shot for Use In.) 
Globe Steel Co., Mansfield, O. 


; SAND BLAST ACCESSORIES. 
Tilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 


: SAND BLAST EQUIPMENT. 
Tilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 


SAND BLAST TUMBLING BARRELS. 
Tilghman-Brooksbank Sand Blast Co., 
Philadelphia, Pa. 
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SAWS. 
(Band.) : : 
Disston, Henry & Sons, Inc., Philadelphia, Pa. 


SAWS. 
Cold Metal.) , , 
Disston, Hen Sons, Inc., Philadelphia, Pa. 
Espen-Lucas Mch, Works, Philadelphia, Pa. 
Mackintosh, Hemphill & €o0., Pittsburgh, Pa. 
Newton Mach. Tool Wks., Inc., 
Philadelphia, Pa. 


SAWS. 

(Hack.) , , 
Disston, Henry & Sons, Inc., Philadelphia, Pa. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Mesta Machine Co., Pittsburgh, Pa. 
United Engrg. & Fay. Co., Pittsburgh, Pa. 


SAWS. 
—- 
Disston, Henry & Sons, Inc., Philadelphia, Pa. 
SCRAP IRON. 
U. S. Metal & Mfg. Co., New York City. 


SCREENS. 
Hendrick Mfg. Co., Carbondale, Pa. 


SCREENS. 
(Pulsating.) ; 
Chalmers & Williams, Chicago Heights, II. 


SCREENS. 
(Revolving.) ‘ 
Chalmers & Williams, Chicago Heights, Ill. 


SCREW STOCK. 
(Free Cutting.) __ 
Columbia Steel & Shafting Co., Pittsburgh, Pa. 


SCREWS. 
American Iron & Steel Mig. Co., Lebanon, Pa. 
Milton Mfg. Co., Milton, Pa. 
Progressive Mfg. Co., Torrington, Conn. 
Republic Iron Steel Co., Youngstown, O. 
Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 


SEMI-UNIVERSAL GRINDING MACHINE. 
Norton Grinding Co., Worcester, Mass. 


SHAFTING. 
Bourne-Fuller Co., The, Cleveland, O. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Columbia Steel & Shafting Co., Pittsburgh, Pa. 
Cumberland Steel Co., Cumberland, Md. 
ones & Laughlin Steel Co., Pittsburgh, Pa. 
epublic Iron & Steel Co., Youngstown, O. 
Scully Steel & Iron Co., Chicago, Il. 
Standard Gauge Steel Co., Beaver Falls, Pa. 
Union Drawn Steel Co., Beaver Falls, Pa. 


SHAFTING. 
(Cold Drawn or Rolled.) 
Bourne-Fuller Co., The, Cleveland, O. 
Republic Iron & Steel o., Youngstown, O. 


SHAFTING. 
(Turned.) 
Bourne-Fuller Co., The, Cleveland, O. 


SHAPERS. 
Cleveland Punch & Shear Wks. Co., 
Cleveland, O. 
Manning, Maxwell & Moore, Inc., 
New York, N. Y. 
Newton Mch. Tool Wks., Inc., Philadelphia. 
Niles-Bement-Pond Co., New ¥ ork, N. t" 


SHAPES. 
(Agricultural.) 
Carnegie Steel Co., Pittsburgh, Pa. 
Laclede Steel Co., St. Louis, Mo. 
Republic Iron & Steel Co., Youngstown, O. 


SHAPES. 
(Automobile.) 
Moltrup Steel Products Co., Beaver Falls, Pa. 


SHAPES. 
(Steel, Structural and Special Rolled.) 

Bourne-Fuller Co., The, Cleveland, 
Cambria Steel Co., Philadelphia, Pa. 
Illinois Steel Co., Chicago, IIl. 
a & Laughlin Steel Co., Pittsburgh, Pa. 

oltrup Steel Products Co., Beaver Falls, Pa. 
Scully Steel & Iron Co., Chicago, Il. 


SHAPES. 
(Wire.) 
Campbell Wire Specialty Works, 
South Bend, Ind. 


SHEAR BLADES. 
White Co., L. & I. J., Buffalo, N. Y. 


SHEARS. 
(Angle and Plate.) 
Bertsch & Co., Cambridge City, Ind. 
Hilles & Jones, Wilmington, Del, 


SHEARS. 

(Billet, Bloom and Slab.) 
Garrison, A., Foundry Co., Pittsburgh, Pa. 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Tod Co., Wm., Youngstown, O. 

United Engrg. & Fdy. Co., Pittsburgh, Pa. 


SHEARS. 
ate rem a 
Mesta Machine Co., Pittsburgh, Pa. 
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SHEARS. 


(Flying and Bet.) 
Mackintosh, Hemphill & Co., Pitts Pa. 
Morgan Construction Co., Worcester, Mass. 


SHEAR KNIVES. 
White, L. & I. J. Co., Buffalo, N. Y. 


SHEARS. 
gg 
Mesta Machine Co., Pitts 


P 
United Engrg. & Fdy. Co. Pietsbon h, Pa. 
Watson-Stillman Co. , York, N, ¢ 


Youngstown Fdy. & Mch, Co., Youngstown. 
SHEARS. 


a non 
Watson-Stillman Co., New York, N. Y. 
SHEARS. 


(Power. 
Toledo Machine & Tool Co., Toledo, O. 


SHEARS. 
Scrap Alligator, Wire and Wire Nail Mills.) 
urner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 
Youngstown Fdy. & Mch. Co., Youngstown. 


SHEARS. 

, (Squaring.) 
Bliss Co., E, W., Brooklyn, N. Y. 
Erie Foundry Co., 7 a. 
Garrison, A., Foundry Co., Pittsburgh, Pa. 
Mesta Machine Co., Pittsbu a 
Tod Co.,.Wm., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


SHEARS. 
: (Vertical.) 
Mesta Machine Co., Pittsburgh, Pa. 
o., Wm., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


SHEETS. 
(Automobile.) 
American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 


SHEETS. 
(Black Steel.) 

American Sheet & Tin Plate Co., 

Pittsburgh, Pa, 
Bourne-Fuller Co., The, Cleveland, WU. 
Brier Hill Steel Co. oungstown, O, 
Canton Sheet Steel Co., Canton, O 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Inland Steel Co., Chicago, Ill. — 
La Belle Iron Works, teubenville, O. 
Ryerson, Joseph T., & Son, Chicago, IIl. 
Seneca Iron Steel Co., Buffalo, N 
Stark Rolling Mill Co., Canton, O. 
Whitaker-Glessner Co., Portsmouth Works, 

Portsmouth, O. 
Youngstown Iron & Steel Co., Youngstown. 
Youngstown Sheet & Tube Co., Youngstown. 


SHEETS. 

(Blue Annealed.) 
American Sheet & Tin Plate Co., Pittsburgh. 
Bourne-Fuller Co., The, Cleveland, O 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Inland Steel Co., Chicago, fll. 
La Belle Iron Works, Steubenville, O. 
Seneca Iron & Steel Co., Buffalo, N. Y. 
Stark Rolling Mill Co., Canton, O. 
Western Reserve Steel Co., Warren, O. 
Whitaker-Glessner Co., Portsmouth Works. 

Portsmouth, O. 

Youngstown Sheet & Tube Co., Youngstown. 


SHEETS. 

Corrugated.) 
American Sheet Tin Plate Co., Pittsburgh. 
Bourne-Fuller Co., The, Cleveland, O. 
Brier Hill Steel Co., Youngstown, O 
Canton Sheet Steel Co., Canton, O. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Inland Steel Co., Chicago, IIl. 
La Belle Iron Works, Steubenville, O. 
Ryerson, & Son, Joseph T., Chicago, IIl. 
Seneca Iron & Steel Co., ‘alo, N. 
Stark Rolling Mill Co., Canton, O 
Trumbull Steel Co., Warret, O, 
Whitaker-Glessner Co., Portsmouth Works, 

Portsmouth, O. 

Youngstown Iron & Steel Co., Youngstown. 
Youngstown Sheet & Tube Co., Youngstown. 


SHEETS. 

_ (Dead Soft for Stam ing.) 
American Sheet & Tin Plate Co., Pittsburgh. 
Bourne-Fuller Co., The, Cleveland, 

Canton Sheet Steel Co., Canton, O. 
La Belle Iron Works, Steubenville, O. 
Massillon —s Mill Co., Massillon, O. 
Seneca Iron & Steel Co., Buffalo, Me, Ee 
Stark Rolling Mill Co., Canton, O 
Western Reserve Steel Co., Warren, O. 
Whitaker-Glessner Co., Portsmouth Works, 
Portsmouth, O. 
Youngstown Iron & Steel Co., Youngstown. 
Youngstown Sheet & Tube Co., Youngstown. 


SHEETS. 
(Deep awe Stock.) 
American Sheet & Tin Plate Co., Pittsburgh. 
Bourne-Fuller Co., The, Cleveland, O. 
La Belle Iron Works, Steubenville, O. 
Massillon Rolling Mill Co., Massillon, O. 
Youngstown Iron & Steel Co., Youngstown. 
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SHEETS. 
(Electric.) . 
American Sheet & Tin Plate Co., 


Pittsburgh, Pa. 


SHEETS. 
(iatvenioes.) 
0., 


Allegheny Steel Pittsburgh, Pa. 


American Sheet & Tin Plate Co., Pittsburgh. 


Bourne-Fuller Co., The, Cleveland, 

Brier Hill Steel €o., Youngstown, Oo 
Canton Sheet Steel Co., Canton, O. 
Inland Steel Co., Chicago, Il. 

La Belle Iron Works, Steubenville, O. 
Republic Iron & Steel Co., Youngstown, O. 
Ryerson & Son, Jos. T., Chicago, Ill. 
Seneca Iron & Steel Co., Buffalo, N. Y. 
Stark Rolling Mill Co., Canton O. 
Trumbull Steel Co., Warren, 

Western Reserve Steel Co., Warren, O. 
Whitaker-Glessner Co., Portsmouth Works, 


Portsmouth, O. 


Wood, Alan, Iron & Steel Co., Philadelphia. 
Youngstown Iron & Steel Co., Youngstown, 


Youngstown Sh’t & Tube Co., Youngstown, O. 


SHEETS. 
(Iron and Steel.) 
Allegheny Steel Co., Pittsburgh, Pa. 
American Rolling Mill Co., Middletown, O. 


American Sheet & Tin Plate Co., Pittsburgh. 


Bourne-Fuller Co., The, Cleveland, 
Canton Sheet Steel Co., Canton, O 
Disston & i 

Illinois Steel Co., Chicago, I 

Illinois Steel Co., Warehouse Dept., . 


Chicago, Ill. 


Illinois Steel Warehouse Co., St. Louis, Mo. 


Illinois Steel Warehouse Co., St. Paul, Minn. 


Massillon Rolling Mill Co., Massillon, O. 
Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Jos. T., & Son, Chicago, Il. 
Scully Steel & Iron Co., Chicago, Ill. 
Seneca Iron & Steel Co., Buffalo, N. Y. 
Stark Rolling Mill Co., Canton, O. 

Tenn, Coal, Iron & R. R. Co., 


Birmingham, Ala. 


Trumbull Steel Co., Warren, O. 
Whitaker-Giessner Co., Portsmouth Works, 


Portsmouth, O. 


Wood, Alan, Iron & Steel Co., 


Worth Bros. Co., Coatesville, Pa. 
Youngstown Sheet & Tube Co., Youngstown. 
SHEETS. 

(Open-Hearth.) 
Bourne-Fuller Co., The, Cleveland, O. 
Canton Sheet Steel Co., Canton, O. 
La Belle Iron Works, Steubenville, O. 
Seneca Iron & Steel Co., Buffalo, N. Y. 
Stark Rolling Mill Co., Canton, QO. 
Whitaker-Glessner Co., Portsmouth Works, 


Portsmouth, O. 


Youngstown Iron & Steel Co., Youngstown. 


SHEETS. 

(Pickled and Cold Rolled.) 
Bourne-Fuller Co., The, Cleveland, 
Canton Sheet Steel Co., Canton, O, 
Massillon Rolling Mill Co., Massillon, O. 
Western Reserve Steel Co., Warren, O. 


Youngstown Sheet & Tube Co., Youngstown. 


SHEETS. 
(Polished.) 
Bourne-Fuller Co., The, Cleveland, O. 
Canton Sheet Steel Co., Canton, O. 
Carnahan Tin Plate & Sheet Co., Canton, O. 
Massillon Rolling Mill Co., Massillon, O. 
SHEETS. 
(Roofing. ) 
Canton Sheet Steel Co., Canton, O. 
La Belle Iron Works, Steubenville, O. 
SHEETS. 
(Steel Box Annealed.) 
Canton Sheet Steel Co., Canton, O. 
La Belle Iron Works, Steubenville, O. 
Western Reserve Steel Co., Warren, O. 
Whitaker-Glessner Co., Portsmouth Works, 


Portsmouth, O. 


Youngstown Iron & Steel Co., Youngstown. 
Youngstown Sheet & Tube Co., Youngstown. 
SHEET IRON WORK. 

Hendrick Mfg. Co., Carbondale, Pa. 
SHELVING. 
(Steel.) 
New Britain Mach. Co., New Britain, Conn. 
SHOVELS. 
(Steam.) 
Thew Automatic Shovel Co., Lorain, O, 
; SHRAPNEL FURNACES. 
Railway Materials Co,, Chicago, III. 
SIDING. 
(Iron and Steel.) 
American Sheet & Tin Plate Co., 


Pittsburgh, Pa. 


SIFTERS. 
(Sand.) 

Arcade ute. Co., Freeport, Il. 

Whiting Fdy. Equipment Co., Harvey, III. 
SLABS 


Cambria Steel Co., Philadelphia, Pa. 
La Belle Iron Works, Steubenville, O. 
Whitaker-Glessner Co., Portsmouth Works, 


Portsmouth, O. 
Youngstown Sheet & Tube Co., Youngstown, O. 


Sons Inc., Henry, Philadelphia, Pa. 


Philadelphia, Pa. 
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SLABS. 

(Sheet.) : 
La Belle Iron Works, Steubenville, O. 
Lackawanna Steel Co., Buffalo, N, Y. 
Tenn. Coal, Iron & R. R. Co., 


Birmingham, Ala. 


Youngstown Sh’t & Tube Co., Youngstown, O. 
SLEEPERS. 
(Creosoted.) 
Ayer & Lord Tie Co., Chicago, Ill. 
SOLENOIDS. 


(Electric.) 
Electric Controller & Mtg. Co., Cleveland, O. 
SPECIALTIES. 
(Metal.) 
White Co., L. & I. J., Buffalo, N. Y. 
SPECIALTIES. 
(Steam.) 
National Tube Co., Pittsburgh, Pa. 
SPIEGELEISEN. 
Pickands, Brown & Co., Chicago, II. 
SPIKES. 


American Iron & Steel Mig. Co., Lebanon, Pa. 


American Steel & Wire Co., Chicago, ILIl. 
Inland Steel Co., Chicago, {Il. 
Republic Iron & Steel Co., Youngstown, O. 
SPIKES. 
(Dock and Railroad.) 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 
SPIKES. 
(Screw.) 
American Iron & Steel Mig. Co., Lebanon, Pa. 
lllnois Steel Co., Chicago, Ill. 
SPLICES. 
(Rail.) 
Carnegie Steel Co., fittsvurgh, Pa. 
Lackawanna Steel Co., Buffalo, N. Y. 
Republic lron & Steel Co., Youngstown, O. 
SPRINGS. 
Duer Spring & Mig. Co., Pittsburgh, Pa. 
SPRINGS. 
(Automobile.) 
Duer Spring & Mig. Co., Pittsburgh, Pa. 
sPRINGS. 
(Wire.) 
Schwartz-Herrmann Steel Works, New York. 
STACKS. 


(Steel.) 
American Bridge Co., New York, N. Y. 
Freeman, S., & Sons Mig. Co., The, 


Racine, Wis. 


Muskegon Boiler Works, Muskegon, Mich. 
STAMPINGS. 
(Sheet Metal.) 
Bettcher Mfg. Co., Cleveland, O. 
Erdle Perforating Co., Kochester, N. Y. 
STAMPINGS. 
(Sheet Steel.) 
New Britain Mch. Co., New Britain, Conn. 
STARTERS. 
(Electric Motor.) 
Crocker-Wheeler Co., Ampere, N. J. 
Westinghouse Electric & Mfg. Co., 


East Pittsburgh, Pa. 


STARTERS. 
(Electric Motor.) (Manual, Automatic.) 


Electric Controller & Mfg. Co., Cleveland, O. 


STEEL. 
American Bridge Co., New York, N. Y. 
Bourne-Fuller Co., The, Cleveland, O. 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 


Disston & Sons, Inc., Henr , Philadelphia, Pa. 


Franklin Steel Works, Franklin, Pa. 
Illinois Steel Co., a Lil, 
Illinois Steel Co., Warehouse Dept., 


Chicago, III. 


Illinois Steel Warehouse Co., St. Louis, Mu. 
Illinois Steel Warehouse Co., St. Paul, Minn. 
La Belle Iron Works, Steubenville, O. 
Otis Steel Co., Cleveland, O 

Republic Iron & Steel Co., Youngstown, O. 
Ryerson, Jos. T., & Son, Chicago, II. 
Tenn, Coal, Iron & R. R. Co., 


Birmingham, Ala. 


Upson Nut Co., Cleveland, O. 
West Leechburg Steel Co., Pittsburgh, Pa. 
Whitaker-Glessner Co., Portsmouth Works, 


: Portsmouth, O. 
Wood, Alan, Iron & Steel Co., Philadelphia, Pa, 
Youngstown Sh’t & Tube Co., Youngstown, O. 


STEEL. 
(Automobile. ) 
Carbon Steel Co., Pittsburgh, Pa. 
United Steel Co., Canton, O. 
STEEL. 

(Axle, Automobile, Mining Car.) 
Columbia Steel & Shafting Co., 
Union Drawn Steel Co., Beaver Falls, Pa. 
United Steel Co., Canton, O. 

STE 


z . (Chrome Nickel.) 
Crowley Co., Jno. A., New York City. 
STEEL. 


: (Chrome Vanadium.) 
Crowley Co., Jno, A., New York City. 
STEEL. 
(Cold Rolled.) 
Bourne-Fuller Co., The, Cleveland, O. 
Pittsburgh Cold Rolled Steel Co., 


Pittsburgh, Pa. 


Schwartz-Herrmann Steel Works, New York. 
Scully Steel & Iron Co., Chicago, III. 


ittsburgh, Pa, 
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STEEL. 
(Cold Drawn.) 

Bourne-Fuller Co., The, Cleveland, O. 
Columbia Steel & Shafting Co., Pittsburgh, Pa, 
Moltrup Steel Products Co., Beaver Falis, Pa, 
Standard Gauge Steel Co., Beaver Falls, Pa, 
Union Drawn Steel Co., Beaver Falls, Pa. 
United Steel Co., Canton, O. 

STEEL. 

(Drawing and Stamping.) 
Schwartz-Herrmann Steel Works, New York. 
STEEL. 

(Electric.) 

Crowley Co., Jno. A., New York City. 

Illinois Steel Co., Chicago, IIl. 
STEEL. 
(Forging. 

United Steel Co., Canton, 
STEEL 


(Gear.) 
United Steel Co., Canton, O. 
STEEL 


(High Speed.) 
Bethlehem Steel Co., South Bethlehem, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
Firth-Sterling Steel Co., McKeesport, Pa. 
STEEL. 


(Nickel.) 
United Steel Co., Canton, O. 
STEEL 


(Open-Hearth.) 
Bourne-Fuller Co., The, Cleveland, O. 
Cambria Steel Co., Philadelphia, Pa. 
Columbia Steel & Shafting Co., Pittsburgh, Pa, 
Illinois Steel Co., Chicago, IIL 
La Belle Iron Works, Steubenville, O. 
Inland Steel Co., Chicago, III. 
Union Drawn Steel Co., Beaver Falls, Pa. 
Upson Nut Co., Cleveland, O. 
Whitaker-Glessner Co., Portsmouth Works, 

Portsmouth, 
STEEL. 


(Rock Drill.) 
Firth-Sterling Sreel Co., McKeesport, Pa. 
STEEL. 


(Spring.) 
Firth-Sterling Steel Co., McKeesport, Pa. 
Schwartz-Herrmann Steel Works, New York. 
United Steel Co., Canton, O 
‘EEL. 
(Structural.) 
Alliance Structural Co., Alliance, O. 
American Bridge Co., New York, N. Y. 
Bellefontaine Bridge & Steel Co., The, 
Bellefontaine, O. 
Bethlehem Steel Co., South Bethlehem, Pa. 
Bourne-Fuller Co., The, Cleveland, 
Cambria Steel Co., Philadelphia, Pa. 
Carnegie Steel Co., Pittsburgh, Pa. 
Cincinnati Iron & Steel Co., Cincinnati, oO. 
Eichleay, John Jr., Co., Pittsburgh, Pa. 
Groton Bridge Co., Groton, N. Y. 
Illinois Steel Co., Chicago, IIl, 
Illinois Steel Co., Warehouse Dept., 
' Chicago, IIl. 
Illinois Steel Warehouse Co., St. Louis, Mo. 
Illinois Steel Warehouse Co., St. Paul, Minn. 
Inland Steel Co., Chicago, IIL. 
Lackawanna Steel Co., Buffalo, N. Y. 
McClintic-Marshall Co., Pittsburgh, Pa. 
Republic Iron & Steel Co., Youngstown, O. 
Riter-Conley Mfg. Co., Pittsburgh, Pa. 
Ryerson, Joseph T., & Son, Chicago, III. 
Whitaker-Glessner Co., Portsmouth, Works, 
Portsmouth, O. 
STEEL. 


(Tool.) 
Bethlehem Steel Co., South Bethlehem, Pa. 
Bourne-Fuller Co., The, Cleveland, 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Ryerson, Joseph T., & Son, Chicago, II. 
STEEL 


(Twisted. ) 
Bourne-Fuller Co., The, Cleveland, O. 
Cincinnati Iron & Steel Co., Cincinnati, O. 
Franklin Steel Works, Franklin, Pa. 
Upson Nut Co., Cleveland, O. 


(Vanadium. ) 
Bourne-Fuller Co., The, Cleveland, O. 
Carnegie Steei Co., Pittsburgh, Pa. 
United Steel Co.. Canton, O 
STEEL STRIPS. 
Schwartz-Herrmann Steel Works, New York. 
STOKERS. 
Erie Foundry Co., Erie, Pa. 
Green Engineering Co., Chicago, Il. 
STOOLS. 


(Steel.) 
Angle Steel Stool Co., Otsego. Mich. 
STOP WATCHES. 
(Time Study.) 
Silberberg, M. J., Chicago, II. 
STOPS. 
(Electric Limit.) 
(For Cranes, etc.) 
Electric Controller & Mfg. Co.. Cleveland, O. 
STRAP JOINTS. 
E., New Brighton, Pa. 
STRAIGHTENERS. 
- (Bar.) 
Abramsen Engineering Co., Pittsburgh, Pa. 
STRUCTURAL TIMBERS. 
(Creosoted.) 
Ayer & Lord Tie Co., Chicago, Il. 


Leard, Wm 
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STUDDING. 
( Metal.) 


Youngstow 
SUPPLIES. 


(Well.) 
National Tube Co., Pittsburgh, Pa. 


SURFACE GRINDING MACHINE. 
Norton Grinding Co., Worcester, Mass. 


SWITCH BOARDS. 
(For Cranes.) 
Electric Controller & Mfg. Co., Cleveland, O. 


SwrrcHe... P , 
Automatic Float, Knife, Snap. 
dastsie Contvelior & Mfg. Co., Cleveland, O. 


SWITCHES. 
(Electrical.) 


i Electric & Mfg. Co., 
oe East Pittsburgh, Pa. 


SWITCHES. 
(Magnetic. ) 

Electric Controller & a Cleveland, O. 

ints Slectric & g. o., 

Westinghouse East Pittsburgh, Pa. 
TABLES. 
(Drawing.) 

Economy Drawing Table Co., Toledo, O. 


TABLES. 
(Rolling Mill.) _ 
Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
Morgan Construction Co., Worcester, Mass. 
Tod Co.. Wm., Youngstown, O. 
United Engrg. & Fdy. Co., Pittsburgh, Pa. 


TABLES. 
(Transfer.) ; 
Industrial Works, Bay City, Mich. 


TANKS AND TOWERS. 
American Bridge Co., New York, N. Y. 
Freeman, S., & Sons, Mig. Co., The, 
— Wis. 
tional Tube Co., Pittsburgh Pa. 
ae Mfg. Co., Pittsburgh, Pa. 


TANKS. 
(Acid and Chemical.) _ ; 
Hauser-Stander Tank Co., The, Cincinnati, O. 


TANKS. é , 
(Water and Acid Storage, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 


T , Vaughn & Taylor Co., 
me Cuyahoga Falls, O. 


TANKS. 
(Wooden.) i ; 
Hauser- Stander Tank Co., The, Cincinnati, O. 


TEETH. 
(Tempered Flats.) 
Schwartz-Herrmann Steel Works, New York. 


THERMOMETERS. | 
Brown Instrument Co., Philadelphia, Pa. 


TIES. 
(Creosoted. ) 
Ayer & Lord Tie Co., Chicago, Il. 


TILE. 
(Fire Clay. Furnace, Hollow, Etc.) 
Union Mining Co., Mt. Savage, Md. 


TIN. 
(Roofing.) 
American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 


TIN PLATE. 
American Sheet & Tin Plate Co., 
Pittsburgh, Pa. 
Carnahan Tin Plate & Sheet Co., Canton, O. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 
Standard Tin Plate Co., Canonsburg, Pa. 
Trumbull Steel Co., The, Warren, 


TITANIUM. 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 


TOOLS. 
(Boring.) 
Allen & Curtis Co., Mishawaka, Ind. 


TOOLS. 
(Edge.) 
White Co., L. & I. J., Buffalo, N. Y. 


TOOLS. 
(Machinists.) 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


TOOLS. 

7 (Pneumatic. ) 

Cleveland Pneumatic Tool Co., Cleveland, O. 

Ryerson, Jos. T., & Son, Chicago, III. 
TOOLS. 

_ (Portable.) 

Underwood, H. B., Co., Philadelphia, Pa. 
TOOLS. 

: (Thread Cutting.) 

Landis Machine Co., Waynesboro, Pa. 
TRACK. 
(Industrial. ) 

Atlas Car & Mfg. Co., Cleveland, O. 

Chase Foundry & Mfg. Co., Columbus, O. 


n Iron & Steel Co., Youngstown, O. 
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TRAMRAILS. 
(Overhead Systems.) 
Brown Hoisting Machinery Co., Cleveland, O. 
Northern Engrg. Works, Detroit, Mich. 
Whiting Foundry Equipment Co., Harvey, IIL. 


TRAMWAYS. 
American Steel & Wire Co., Chicago, Il. 


TRANSMISSION EQUIPMENT. 
Power. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 


TRAPS. 
(Steam.) 
National Tube Co., Pittsburgh, Pa. 


TROLLEYS. 
Browning Co., Cleveland, O. 
Chisholm & Moore Mfg. Co., Cleveland, O. 
Whiting Foundry Equipment Co., Harvey, IIl. 


TRUCKS. 

(Foundry.) i 
Sterling Wheelbarrow Co., Milwaukee, Wis. 
Whiting Foundry Equipment Co., Harvey,Ill. 


TRUCKS. 
(Motors.) 
Kissel Motor Car Co., Hartford, Wis. 


TRUCKS. : 
(Wire, Rod, Wire Mills.) 
Morgan Construction Co., Worcester, Mass. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, O. 


TUBES. 
National Tube Co., Pittsburgh, Pa. 
Republic Iron & Steel Co., Youngstown, O. 
Youngstown Sh’t & Tube Co., Youngstown, O. 


TUBES. 

(Boiler.) 
Allegheny Steel Co., Pittsburgh, Pa. 
Bourne-Fuller Co., The, Cleveland, O. 
National Tube Co., Pittsburgh, Pa. 
Ryerson, Joseph T., & Son, Chicago, IIl, 
Scully Steel Iron Co., Chicago, IIl. 
Worth Bros Co., Coatesville, Pa. 


TUBING. 
(Automobile.) 
National Tube Co., Pittsburgh, Pa. 


TUBING. 

(Oil Well.) 
La Belle Iron Works, Steubenville, O. 
National Tube Co., Pittsburgh, Pa 


Youngstown Sh’t & Tube Co., Youngstown, oO. 


TUBING. 
(Seamless Steel.) 
National Tube Co., Pittsburgh, Pa. 
TUMBLING MILLS. 

Whiting Fdy. Equinment Co., Harvey, IIl. 

TURBINES. 

(Steam.) 
General Electric Co., Schenectady, N. 


 * 
Southwark Fdy. & Mch. Co., Philadelphia, Pa. 
& _ ‘0., 
ast Pittsburgh, Pa. 


Westinghouse Elec. 


TURNBUCKLES. 
American Bridge Co., New York, N. Y. 


American Iron & Steel Mfg. Co., Lebanon, Pa. 


Bourne-Fuller Co., The, Cleveland, O. 
Michigan Bolt & Nut Works, Detroit, Mich. 
Milton Mfg. Co., Milton, Pa, 

Republic Iron & Steel Co., Youngstown, O. 
Russell, Burdsall & Ward Bolt & Nut Co., 


Port Chester, N. Y. 


TURNTABLES. 
American Bridge Co., New York, N. Y. 
Atlas Car & Mfg. Co., Cleveland, O. 
Chase Foundry & Mfg. Co., Columbus, O. 


Whiting Foundry Equipment Co., Harvey, II. 


UNDER FLOORING. 
(Creosoted.) 
Ayer & Lord Tie Co., Chicago, Ill. 


UNIONS. 

(Pipe.) 
Dart, E. M., Mfg. Co., Providence, R. I, 
Illinois Malleable Iron Co., Chicago, IIl. 
Kennedy-Stroh Corp., Best Mfg. Dept., 


Pittsburgh, Pa. 


National Tube Co., Pittsburgh, Pa. 
UNIVERSAL TOOL AND CUTTER. 
Norton Grinding Co., Worcester, Mass. 
VALVE LEATHERS. 
Graton & Knight Mfg. Co., Worcester, Mass. 


VALVES. 
Kennedy-Stroh Corp., Best Mfg. Dept., 


Pittsburgh, Pa. 


Mackintosh, Hemphill & Co., Pittsburgh, Pa. 
National Tube Co., Pittsburgh, Pa. 
Pittsburgh Piping & Equipment Co., 


Pittsburgh, Pa. 


Scully Steel & Iron Co., Chicago, 


VALVES. 
(Gas and Air Reversing.) 
Morgan Construction Co., Worcester, Mass. 
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VALVES AND FITTINGS. 
(Hydraulic.) 

Chambersbur, Engr . Co., Chambersburg, Pa. 

Mackintosh, Hemp i & Co., Pittsburgh, Pa. 

—— Reh Pag 8 rr ee a Sesin 

ittsburg iping uip. Co., Pitts 

Watson-Stillman Co., New York, N. Y. 


VATS. 
(Acid and Chemical. 
Hauser- Stander Tank Co., The, Cincinnati, O. 


VENTILATORS. 
Royal Ventilator Co., Philadelphia, Pa. 


; WAGON HARDWARE. 
Oliver Iron & Steel Co., Pittsburgh, Pa. 


j WASHERS. 
American Iron & Steel Mfg. Co., Lebanon, Pa. 
Bettcher Mfg. Co., Cleveland, O. 
Bourne-Fuller Co., The, Cleveland, O. 
Milton Mfg. Co., Milton, Pa, 
Oliver Iron & Steel Co., Pittsburgh, Pa. 
Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 
Upson Nut Co., Cleveland, O. 
rought Washer Mfg. Co., Milwaukee, Wis. 


WASHERS. 
ieaatiet.) 
Graton & Knight Mfg. Co., The, 
Worcester, Mass. 


WELDERS. 

j < (Electric.) 
Detroit Electric Welder Co., Detroit, Mich. 
Long & Allstatter Co., Hamilton, é. 
Thomson Elec, Welding Co., Lynn, Mass. 
Toledo Electric Welder Co., Cincinnati, O. 
Westinghouse Electric & Mig. Co., 

East Pittsburgh, Pa. 


WELDING. 

(Custoin.) 
Oxweld Acetylene Co., Chicago, III. 
Racine Drop Forge Co., Racine, Wis. 
Thomson Electric Welding Co., Lynn, Mase. 


(o dem sing 

j ; xy-Acetylene Process. 

Linde Air Soatieae. tok: New You, N. Y. 
Oxweld Acetylene Co., Chicago, IIl, 


; WHEELBARROWS. 
Sterling Wheelbarrow Co., Milwaukee, Wis. 


WHEELS. 


(Rope. 
Cooper, C, & G., Co., Mt. Vernon, O. 
Mesta Machine €o., Pittsburgh, Pa. 


WHEELS. 
; (Steel Car.) 
American Steel Foundries, Chicago, Ill. 
Carnegie Steel Co., Pittsburgh, $: 


; WIRE. 
Cambria Steel Co., Philadelphia, Pa. 
a & Laughlin Steel Co., Pittsburgh, Pa. 
oungstown Sh’t & Tube Co., Youngstown, O. 


WIRE. 
(Barbed. 
Youngstown Sh’t & Tube Co., Youngstown, O. 


WIRE. 
(Enameled Magnet.) 
American Steel & Wire Co., Chicago, II. 


WIRE. 
SS ae ig and Telegraph.) 
American Steel & Wire Co., Chicago, II. 


WIRE. 
(Threaded.) 
Progressive Mfg. Co., Torrington, Cona. 


WIRE MILLS. 
(Complete Equipment.) 
Morgan Construction Co., Worcester, Mase. 
Turner, Vaughn & Taylor Co., 
Cuyahoga Falls, @. 
WIRE ROPE. 


; (Elevator.) 
American Steel & Wire Co., Chicago, Til 


WIRE ROPE FITTINGS. 
American Steel & Wire Co., Chicago, IIL 


WIRE WORK. 
(Automatic. ) 
Campbell Wire Specialty Works, 
South Bend, Ind 


WOOD BLOCKS. 
(Creosoted.) 
Ayer & Lord Tie Co., Chicago, III. 


WOODEN TANKS. 
Hauser- Stander Tank Co., The, Cincinnati, O. 


WRENCHES. 
Ryerson, Jos, T., & Son, Chicago, Iil. 


WRENCHES. 
(Chain.) 
Drop Forg’g Co. of N. Y., Jersey City, N, J. 


WRENCHES. 
(Pipe.) 
Drop Forg’g Co. of N. Y., Jersey City, N. J. 


See Index to Advertisements for pages containing advertisements of companies listed above 
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Reducing the Charging Charge 








Morgan Low Type Charging Machine embodies the highest efficiency, hence the reduction of cost toa minimum. 


A few users where heavy and continuous work 





Morgan quality steel mill ; ' 
equipment of all kinds---3,600 is required: 
cranes in successful operation. Homestead Steel Works; Carnegie Steel Co.; Ohio Works; Bethlehem | 
Steel Co.; Pennsylvania Steel Co.; Jones & Laughlin Steel Co., 

ASK ABOUT OUR SPECIAL BRONZE- Pittsburgh; American Rolling Mill Co., Middletown, Ohio; Dominion 
BEARINGS AND BUSHINGS OF ALL KINDS Iron & Steel Co., Sydney, Nova Scotia; Forged Steel Wheel Co., 























ponp-paceporeeypclenesternsnyeneninnereererleguaaetataaas Butler, Pa.; Maryland Steel Co., Sparrows Point, Md.; Phoenix Iron 
CHAIN FOR PICKLING PURPOSES. Work 
( >. 

"Oliver Building ORGAN 22: Neen CHICAGO, ILL. 
BIRMINGHAM. ALA Railway Exchange 

American Trust Bldg. § Fa" | fi esramaneo | armen 9 ta tt 
BRUSSELS, BELGIUM | —, 18GS8 _ 5 roadway 

. i | LONDON 
COPENHAGEN eS S.A.) ve 
TOKIO 














“SAFETY FIRST”! 


The elements of SAFETY are inherent in the rugged d 


SHAW CRANES 


Send for Bulletins describing Shaw Type Z Motors, Type S Controllers, Type B Safety 
Hoist Limit and other salient features. 


MAXWELL & MOORE, Inc., Shaw Electric Crane Co., Dept. 


GENERAL OFFICES: 119 WEST 40th STREET, NEW YORK CITY 
BRANCH OFFICES: 





esign and construction of 











MANNING, 








Chicago, II. 
Cincinnati, Ohio 
Cleveland, Ohio 


Detroit, Mich. 
Boston, Mass. 
Buffalo, N. Y. 


Milwaukee, Wis. 
New Haven, Conn. 
Philadelphia, Pa. 


Pittsburgh, Pa. 
St. Louis, Mo. 
San Francisco, Cal. 














PNEUMATIC 
GEARED 


HOISTS 


1 to 15 Tons 





MOTORS 
2 TO 20 H.P. 
FOR 
Cranes Derricks 
Winches 


Detroit Hoist & Machine Co. 
W DETROIT, MICH. 


BROWNING 
LOCOMOTIVE CRANES 


THE BROWNING COMPANY, CLEVELAND 


SALES OFFICES: New YORK, CHICAGO, 
PHILADELPHIA, SAN FRANCISCO 




























NORTHERN CRANES 


Electric and Hand Traveling Cranes. 


NORTHERN ENGINEERING WORKS, 


Electric and Air Hoists and Trollies. 


DETROIT, MICH. Walkerville, Ont.) 





(Canadian Works: Northern Crane Works, Ltd., 











Say you saw it in THe Iron Trape Review 
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“ALLIANCE” FOUR GIRDER LADLE CRANE 


Three 175-ton 


Twelve 
150-ton 


Twenty 
125-ton 


Thirteen 
100-ton 


Six 80-ton 


Thirty-two 


ele acuiantie machina. &@ i. |. - > y 75-ton 





Four 60-ton 


Five 59-ton 
Six 45-ton 
Seven 40-ton 


Four 30-ton 


The cut shows one of the three 150-ton Ladle Cranes installed in the works of a large steel company. This crane represents the 
very latest construction for ladle cranes (we have built 112 of this type), and has seven distinct and important advantages over 


the old type of crane. 
these cranes In capacity from 175 tons down to 30 tons. 


PITTSBURG Ze Laryest 








In fact so important are these advantages that the old type of crane has become obsolete. We have built 
The 175-ton cranes are the largest of their kind in the world. 


the Worlds Targest Cranes. = NEW‘YORK 








Reversing Steam or Air 
Motor }¢ to 30 hp. 


Also manufacturers of 
Hoisting Engines 
Swinging Engines 
Motor Crabs 
Drill Hoists 
Spud Hoists 

Marine Machinery, Etc. 





The Dake Pneumatic Geared Hoists and Motors 


Can furnish hoists with either chain or wire rope. Sizes 4 to 10 tons capacity. 
Write for catalog and prices. 

















Stationary En: 
(tow pee 


Grey Iron, Brass, Bronze and Aluminum 
Castings of every description 


Dake Engine Co. 


Grand Haven, Mich. 



































Say you saw it in 


Grey Iron, Brass, Car Wheel, Pipe, 
Steel (OH. & Converter) and Malleable 


from laying out the plant to starting it in operation. 


Our experts know the foundry and its problems from 
the ground up. Profit by our thirty years’ experience. 


C Catal 
arp WHITING Ea 


‘ FOUNDRY EQUIPMENTCO on 
Kinds vatete Parr Spe Request 
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are added to the productive value and capacity of this machine and its operator. The lifting 
time is cut to approximately 15 or 20 seconds and the operator is taking advantage of the 
Cyclone automatic sustaining brake which really holds the load exactly in position, permitting 
both hands to guide the work into the machine easily and quickly. 

Ease of operation, an efficiency of 80 per cent and high speed coupled with fool-proof 
simplicity and staunchness guarantee fast work and plenty of it to the user of 


©@CIONE HOISTS 


The Chisholm-Moore Mfg. Co. 
Cleveland, Ohio 


Cyclone Hoist 
with 
Special Clamp 


Booklet B-63 
shows many 
other interesting 
ways of cutting 
costs. 
It’s free. 

















CK eG ee See aS 
U. S. METAL and MANUFACTURING 
CRANES COMPANY 
NEW YORK CHICAGO PITTSBURGH 


HOISTS SaBANON, Pa. PROVIDENCE, Bt 


Railroad Supplies Scrap Iron 


We invite your inquiries 





Electric and Hand Power 
Traveling Cranes, Jib and 





















































Post Cranes, Electric HEW = ry y = 
Hoists, floor and cab oper- . : —= = = is 
ated. Overhead Trolley a ae te ane al ¢ -_ ns | 
es ee @ EES SS 
: } THewWs are now in service, some of them near you 
4 e = Write for Catalog ‘‘R'' and list of Thew owners 
h lid Crane & Hoist Co. Tete ‘ . 
sce ac one OHIO THE THEW AUTOMATIC SHOVEL CO. toranconis | |= am 














NILES CRANES 


For Machine Shops, Foundries, Railway Repair 
Shops, Shipyards, Lumber and Stone Yards 


Write for Catalogue “‘Niles Cranes’’ 


NILES-BEMENT-POND CO., 111 Broadway, New York 


Boston Philadelphia Pittsburgh Chicago St. Louis Birmingham 
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Building Cleveland’s 
Mammoth High Level Bridge 








When big construction jobs are 
undertaken you must have depend- 
able equipment. The Great Lakes 
Dredge & Dock Company is one of 
those successful firms who are 
careful buyers, and when they 
started work on this immense 
construction job, one of the frst 
things they did was to place two 


“‘McMyler Interstate Cranes” 


on the site and since that time these machines 
have been busy every minute, dredging, 
handling concrete piles, placing concrete, 
lifting forms and doing other miscellaneous 
work, 


“THEY’LL DO AS MUCH FOR YOU”’ 
Write for bulletins. 


The McMyler Interstate Co. 
CLEVELAND, O. 


BRANCH OFFICES: 
NEW YORK CHICAGO LONDON 
R-14 
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We build Locomotive a 
for all purposes, with Mag- 
nets, Buckets or Hook 
Blocks. 
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Roller Bearing Cars and Trucks of All Kinds for All 
Purposes, Switches, Turntables and Complete 
Industrial Railway Equipments 


Write us for Catalog and Prices 


THE CHASE FOUNDRY & MFG. CO. 
COLUMBUS, OHIO 


VULCAN LOCOMOTIVES 


ANALYSIS of service conditions has been the basis of every 
VULCAN design—so we have developed various ratios and wheel 
arrangements in our stock locomotive for different kinds of work. 
Every detail of VULCAN Locomotives passes through a similar process 
of devel lopment, which largely accounts for the strong endorsement of 
present-day VULCAN Locomotives, by the host of VULCAN users. 
After our 66 years of hard-earned experience, VULCAN users know that, 
with present -day knowledge and facilities, every VULCAN Locomotive 
represent s the highest aims of builder and user for its specific field of 
work. 
If you will write us, we will gladly give you the benefit of our experience. 


Vulcan Iron Works 


1739 Main Street 


WILKES-BARRE - PA. 
New York and Chicago 














Industrial Works 


Locomotive Cranes 


INCREASE PROFITS BY 
DECREASING HANDLING COSTS 
Write for a Catalog 


Industrial Works 


BAY CITY, MICH. 

NEW YORK OFFICE: 50 Church Street: J. G. 
MILLER, St. Louis: C. B. DAVIS ENGINEERING 
CO., Birmingham; F. H. HOPKINS 
& CO.. Montreal; N. B. LIVER- 
— & CO., San Francisco and 

Los Angeles: NORTHWESTERN 
EQUIPMENT CO., Seattle and 
Portland. 


Wrecking and Locomotive 
Cranes—from 5 to 160 tons 
Capacity—Transfer Tables— 
Pile Drivers—Grab Buckets 
—Lifting Magnets. 



















Three Efficient Machines in one 


This “0.8 Product is our Universal Locomotive Crane, Wrecker, and Pile Driver 
It is a very efficient Pile Driver and is easily converted into a Locomotive Crane, 
lifting 60 tons at 12 foot redius 

Built under standard railroad clearances 


Write us at once for full details. 


Orton & Steinbrenner Co., Chicago 
Shops, Huntington, Indiana 
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MARATHON MILL 


GUARANTEED TO BEAT 
ALL OTHERS. 
Really grinds two to four times 
as much per H. P. depending 
on conditions. 

inch to 200 mesh dis- 
charges. 
Particularly excels crushingiron 
ores and coal for washing; and 
pulverizing coal! for fuel, etc. 
Write for customer's tests ex- 
ceeding even our own claims. 
ROCK CRUSHERS, MINING 
_ MILLING MACHIN- 
EP. 





Patented 


JOHNSON ENGINEERING WORKS 


FIRST NATIONAL BANK BUILDING, CHICAGO, U.S. A. 





The National Roll and Foundry 
Company 


SAND CHILLED ROLLS cast sTEEL 
For all Purposes 


MILL PINIONS, ROLLING AND 
FINISHING MILL MACHINERY 
Grey HEAVY CASTINGS Charcoal 

Iron | FROM AIR FURNACE Iron 


Main Office and Works, AVONMORE, PA. 
Pittsburgh, 1402 Farmers’ Bank Bldg. The Rookery, Chicago 
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ABRAMSEN ENGINEERING CO. 
Rolling Mill Machinery 


Mfrs. ‘‘Abramsen’’ Bar Straighteners 


Union Bank Bldg. PITTSBURGH 














Cold Rolling Machinery 


FOR FLAT WIRE 


With extreme accuracy our improved machines 
produce the maximum in flat wire of all practical sizes 


THE BLAKE & JOHNSON CO. 
WATERBURY CONN. (Since 1849) 

















SCRE Ly 
CLUSIVEL 


Jun 
ll 
ll o 


It is the life of the rv - ee counts—The highest grade of 
material—the best possible servic 

We also ma ie 
Special service castings for ‘Reline Mills, Cement Mills 
and general Severe Service Work. 


i IVE sig heh qi 
F 0 en | ions 
du I bn { 








PITTSBURGH IRON & STEEL FOUNDRIES COMPANY 
MIDLAND (Pittsburgh District) PENNSYLVANIA 











Forging Machinery 
Chilled Rolls 


A.GARRISO 


Rolling Mitl 


reeses FOUNDRY ey 
Shears Special 


1 1803 Machinery 


Established c 
CO. 


Straighteners 


Vorertrasitie heel 
BINGHAM ST, PITTSBURGH 








AUTOMATIC 


WOOD SCREW MACHINES 


ASA S. COOK COMPANY 


Cable Address: Cook, Hartford, U.S. A. 


HARTFORD, CONN. 





Sand—ROLLS—Chilled 


Roll Lathes—-Shears—Special Machinery 
Engineers—-Founders-—Machinists 


The Youngstown Foundry & Machine Co., Youngstown, Ohio 








Phoenix Iron Works Company 
Meadville, Pa. 


Founders, Machinists and Boiler Makers 
Engines, Boilers, Castings Rough or Finished 


Are prepared to figure on special work. 

















Wheeling Mold and Foundry Co. 


WHEELING, WEST VIRGINIA 


: Rolls Acid Open Hearth Rolling 
Chilled, Sand S l C ° Mill 
and Steel tee astings Machinery 


Pittsburg Office, Farmers Bank Building 








2 IMPORTANT NOTICE ) 
The General Offices of the 


NEW DEPARTURE MFG. CO. 


are now located at 


BRISTOL, CONN. 


“GUARANTEED BALL BEARINGS” a 
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Labor Saving Machinery 


We manufacture a complete 
line of all kinds and sizes for 


STRUCTURAL IRON WORKS, RAIL- 

ROAD AND LOCOMOTIVE SHOPS, 

BOILER SHOPS, ROLLING MILLS, 

AGRICULTURAL IMPLEMENT and 
PLOW SHOPS, Etc. 


Write us today 


The Long & Allstatter Co. 


HAMILTON, OHIO 
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Guillotine 


Bar Shears 


Built in 12 
Sizes. Belt or 


Motor Drive. 
Minimum 
Floor Space. 


Established 1854 


Hilles & Jones 


Pittsburgh Office: Ue Oliver Building 








HYDRAULIC MACHINERY 
Broaching presses, Benders, Pumps, Accumulators, Die 
Punches, Shears, Shaft straighteners, Bolt forcers, 
feduaile fittings, Packings, etc. We build to order to meet 
special requirements. 
Write for catalogs 


THE WATSON-STILLMAN CO. 
55 Church St, NEW YORK 


Chicago, McCormick Bidg. 
Philadelphia, The Bourse 











CHAMBERSBURG 
STEAM HAMMERS 
HYDRAULIC MACHINERY 
Built in all sizes for every classof work. 
ECONOMICAL—RELIABLE—EFFICIENT 
CHAMBERSBURG ENGINEERING CO., Chambersburg, Pa. 





R. D. Wood & Co. 


Guillotine Plate Shears, Forging 
Presses, Punches, Riveters and 
General Steel Working Tools. 
Accumulators, Pressure Pumps, 
Steam and Centrifugal Pumps, 
Gas Holders, Gas Power Plants 
with Producers. 3 5 














400 Chestnut St. Philadelphia, Pa. 














| Gears of All Descriptions 
i to 24 feet diameter, including cut herringbone gears with 
teeth cut from solid blanks 


Heavy Machinery Designed and Furnished for All Purposes 


FAWCUS MACHINE CoO. 


Works: Ford City and Pittsburgh, Pa. 
Main Office: Pittsburgh, Pa. 








NOISELESS PINIONS 


for motor and other 
high speed drives. 


See our large advertisement in the first 
issue of the month 


New Process Gear Corporation 


400 Plum Street Syracuse, New York 











No Vibration! No Hammering! No Backlash! 


WUEST HERRINGBONE GEARS 


Stand for ‘‘Mechanical Efficiency.”’ 

Strongly in contrast with the intermittent action of 
spur gears, all Wuest gears are guaranteed to have 
continuous action. 

Consult us—our Engineers will be glad to give you 
the benefit of their ideas, free. 


THE FALK COMPANY Milwaukee, Wisconsin 





BEVEL GEAR GENERATORS 
BEVEL GEARS 


Cut theoretically correct 


Special facilities for cutting Worm, 
Internal and Elliptical Gear 


THE BILGRAM MACHINE WORKS 


1221 Spring Garden St., Philadelphia, Pa. 





al, Mitre 














We Make 
Accurately Hobbed 


Herringbone 


Gears and Pinions 
Up to Ten Feet in Diameter 


We would be pleased to quote 
on your requirements. 


National 
Transit Co. 


Shops: Oil City, Pa., U.S.A. 

















CUT GEARS 


SPUR— BEVEL—SPIRAL—WORM—ETc, 


Peerless Rawhide Pinions are being widely used in many 
of the largest 
shops — because 
they can always 
be depended upon 
to produce desired 
resulis. 


The Horsburgh & Scott Co. 


CLEVELAND, OHIO 





Write us at once 
for full information 
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Automatic Selective Proportional Unioaders are found exclusively on the 
NORWAL K These improvements mark a new era in 


compressor construction. They gain the 
COMPRESSOR instant and favorable attention of all skilled 
engineers. 
For the usual hackneyed claims of ECONOMY, DURABILITY and 
EFFICIENCY, let our forty years’ experience be an assurance of 
adequate and discerning attention to every feature. 


The Norwalk Iron Works Co., South Norwalk, Conn. 
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“Milton” Nuts 


Cold Punched—Hot Pressed—aAll Styles 


LARGE ASSORTMENT OF SIZES. 
PROMPT SHIPMENTS 


THE MILTON MFG. CO. 


MILTON, PA. 











The Kilby Manufacturing Company 


CLEVELAND, OHIO 
Foundry, Machine and Boiler Shop 


Sugar Machinery—Wire and Nail Machinery 
Blast Furnace and Rolling Mill Work 


Estimates given on all .classes of machinery 














an THE QUALITY IS HERE 
. THE SERVICE IS HERE 
a It’s to your advantage 
to consult us about 


PERFORATED 
METALS 


Everything in Aluminum, 
Brass, Copper, Steel, Tin, 
24 Zinc or any other Sheet Metal 
or Material. 

We have been making perforated metals for nearly half 
a century, and guarantee prompt, accurate service 
and minimum cost. Let us send you a sample plate. 


ERDLE PERFORATING COMPANY 


“Rochester, N. Y. 
New Fire Proof Plant, Childs St. and B. R. & P. Ry. 




















FLAT WIRE MILLS — SHEARS — STRAIGHTENERS 
FLATTENERS—COILERS—SLITTERS—SAWS 
SCOURING MACHINES — SPECIAL MACHINERY 


ROLLING MILL MACHINERY—TUBE MILL MACHINERY 


Ze TORRINGTON: MFG. CO. 


FORRINGTON, CONN, U.S.A. 








BOLT, NUT, FORGING and 
WIRE NAIL MACHINERY 


‘“‘National’’ Wedge Grip Bolt and Rivet Headers, National Bolt 
Cutters, National Heavy-Pattern Forging Machines, Etc. 


We Solicit Your Inquiries 


THE NATIONAL MACHINERY COMPANY 
TIFFIN, OHIO, U. S. A. 


































PERFORATED 
METALS 


OF EVERY 
DESCRIPTION 


Elevator Buckets, 
Stacks and Tanks 


MFG. CO. 


Carbondale, - Pa. 
New York Office: 


Our Patent Flanged 30 Church St. 
Lip Screen. 






any other 

device known. 
Write for 

Cireuler 21 






HENDRICK || 























WHEN PLANNING YOUR NEW EQUIPMENT 
Specify Hauser-Stander Tanks 


Wooden Tanks, all shapes and sizes, for every duty. 


The Hauser-Stander Tank Co. 
CINCINNATI, OHIO 











ever published on 


The first and only wings The Production of Malleable Castings Richard Boldenks 


A practical treatise on the processes involved in the manufacture of Malleable Cast Iron 








Printed in large, clear type and handsomely bound in cloth in two colors. 150 pages, 35 excellent illustrations. PRICE—$3.00, Prepaid 


PENTON’S BOOK NEWS, CLEVELAND, OHIO 








CUMBERLAND STEEL. COMPANY 


~ TURNED *%° GROUND 
“* AIGALY POLISHED SWATTANG 


CUMBERLAND. MD. 
USA. 





Only Makers of ‘‘CUMBERLAND GROUND” Shafting 


Large Stocks. 


Quick Shipments. 
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LINTIC-MARSHALL CO! 


TTSTOWN, PA.--COLUMBUS—DETROIT—CHICAGO—ST.. 





icc 


:  Sieiapec: YORK—PHILADELPHIA 
WORKS-— PITTSBURGH. POTTSTOWN AND CARNEGIE, PA. 


STEEL BRIDGES AND BUILDINGS > 


LARGEST INDEPENDENT MANUFACTURERS AND ERECTORS 


| ALLEGHENY STEEL COMPANY 


Sole Producers “PITTSBURGH PURE” Brand AMERICAN INGOT IRON 




















and “ALLEGHENY IRON’’—Sheets Plates Boiler Tubes 
NEW NOR TBHIA’ PA. 602 Penna. Building PITTSBURGH, PA. = Sr’ touts, MO” ioc Third Mariana! Deck Bide. 


Southern Distributors: John C. Vance Iron & Steel Co., Chattanooga, Tenn. 











cpt SHEET Sep 
ANS AMINI <¢o Galvanized Sheets 
8 Black Sheets 
aa &GALVANIZED 


Especially adapted for Manu- 
os Ler Az, Gs facturers’ Requirements, 

L SHE We Manufacture Flat Sheets 

CANTON. ono from Open Hearth Bars of our 


Own Analysis and as we control 
the Quality of our Raw Material Supply, we Absolutely 




















g Safeguard a High Standard in the Finished Product. 
THE BRIER HILL STEELCO.8 
Y. . Ohio, ‘= | ROOFING Painted and Galvanized 
RE My 8 " s N Carload Business We Sell the 
BRANCH be ae gg Tll., 3604S. Morgan St. New York, N. Y., 531 W. 23rd N ‘ bbe 
a yg a Re our Spay Jobber 
Anto > ow Webi” San Francisc>, Calif., Monadnock Bldg. Phoenix, Prompt Shipments—Let Us Quote 
SUIBRLEIE LEVEE REEVE’ 
ee Standard Tin Plate Company 
Concrete Reinforcing Stee! Partition Channels CANONSBURG, PA. 
cote Anny Sneaee Tin Plates, Black Plates, Terne Plates 
LACLEDE STEEL COMPANY ALL GRADES, COATINGS AND FINISHES 
St. Louis, Mo Our recent increased capacity for Common Terne and 
‘ ° - Black Plates solicits further patronage 
Chicago Office: . Works: ° 
eeccademprnebdiheen tee. sinensis Also Tin Plates of Our Usual Good Quality 











JOHN EICHLEAY JR. Co. | aes STEEL LQ 


oe DIVERSIFIED 


Steel Construction | o* SHEET AND TIN MILL PRODUCTS” ay. ‘ 
Pittsburgh, Pa. 


TRUMBULL ROOFING AND SIDING 
All styles manufectured from our own Sheet and Tin Mill Products. 
Open Hearth Ternes 


ye 
Metal Tile . 
Stee! Siding 


Other ly include Black and Geb 
pec yh ee et regent ee tty 











The Flooring Without A Fault 


DURABLE, ECONOMICAL, RESILIENT, QUIET, 
SANITARY, EASY TO TRUCK OVER 


m First Cost Reasonable— Maintenance Practically Nothing 





a en ee 


“S 
i 
a 
1 
i 
I 

, 


* 
a 


/ 
‘ 


~. dae BRAND SIGNIFIES cee a 





Pittsburgh Wood Preserving Co. Pittsburgh, Pa. ~- 
Michigan Woed Preserving Co. Reed City, Mich. Ww -” RI ae } rT De 
' i -t: ry EN, ¢ 








OFFICE, COMMONWEALTH BLDG., PITTSBURGH, PA. 








IF YOU WANT QUALITY SPECIFY 


COLUMBIA POLISHED BLUE MASSILLON AUTO BODY STOCK 
MASSILLON POLISHED BLUE MASSILLON AUTO FENDER STOCK 


THE MASSILLON ROLLING MILL CO., MASSILLON, O. 
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G. W. McCLURE, SON & CO. 


Engineers and Contractors 


tatives THE McCLURE (Massicke & Crooke) Patent 
THR PASS Fire-Brick Hot Blast Stoves. Two Pass Fire-Brick 
Hot Blast Stoves with Center Combination Chamber 


Open-Hearth Furnaces, Heating Furnaces, Soaking Pits 


ALL KINDS OF BRICK WORK 
Bessemer Building PITTSBURG 








Stoker Fired Furnaces 
Heating and Melting 
Gas Producers Powdered Coal 


GEO. J. HAGAN CO. 


Peoples Bank Bidg. PITTSBURGH, PA. 














SEARING & COULTAS 


CONSTRUCTION ENGINEERS 
Proprietors of the 


COULTAS THREE PASS HOT BLAST STOVE 


Contractors for all kinds of Brick Work 
Farmers Bank Building Pittsburgh, Pa. 


ARTHUR G. McKEE @® CO. 


Consulting and Contracting Engineers 


Blast Furnaces, Steel Plants, Rolling Mills, Hot Blast Stoves, 
Revolving Distributors, Power Plants 


ROCKEFELLER BUILDING CLEVELAND, OHIO 
New York Office: 52 Broadway 














The Bellefontaine Bridge & Steel Co. 
STEEL CONSTRUCTION 


For Mills, Factories, Train Sheds, Machine Shops, 
Bridges, Viaducts, Etc. 


BELLEFONTAINE, OHIO 


ALEX LAUGHLIN @® CO. 
ENGINEERS and CONTRACTORS 


First National Bank Building 
PITTSBURGH, PA. 

















Wm.SWINDELL @® BROTHERS 


ENGINEERS AND CONTRACTORS 


Open Hearth and Crucible Steel Melting Furnaces 
Heating and Annealing Furnaces 
Gas Producers, Furnace Rev < Valves 21° to 36° 
Gray Iron Castings up to 10,000 pounds 


Jenkins Arcade Building PITTSBURGH, PA. 


W. E. HARTMAN 


Consulting Engineer 


By-Product Coke Ovens 
Webster Building, Chicago, III. 





a 








THE S. R. SMYTHE COMPANY 
ENGINEERS AND CONTRACTORS 


Steel Works, Rolling meow Blast Furnaces, Hot Blast Stoves, Furnaces 
for all Purposes, ted with Producer Gas, Natural Gas, Oil or Pul- 
Coal. ‘coke Ovens. Gas Producers, Hand Operated or 


Schild Sliding Gas and Air Reversing Valves 
THE VALVE OF THE ERA 
Highest Efficiency Guaranteed. PITTSBURGH, PA. 





343 SOUTH DEARBORN ST. 


The BLAIR ENGINEERING Co. 


BLAIR PORTS AND VALVES 


FOR OPEN HEARTH FURNACES 
17 BATTERY PLACE 


CHICAGO NEW YORK 














Quigley Furnace & Foundry Co. 


BUILDERS OF 


Powdered Coal, Gas and Oil Burning Equip- 
ment, Furnaces, Core and Mould Drying 
Ovens, Etc. 


Our Foundry is equipped to produce heavy 
grey iron castings, such as required for 
machine tools, engine bases and cylinders, 
hydraulic and intricate work. 


General Offices and Works: Springfield, Mass. 
SALES OFFICES 
105 West 40th St., New York. McCormick Bldg., Chicago. 
Canadian Agents: 
The W. W. Butler Company, Ltd., Montreal 








Robert W.Hunt Jno.J.Cone JamesC.Hallsted D.W.McNaugher 


Robert W. Hunt & Co., Engineers 


BUREAU OF INSPECTION, TESTS AND 
CONSULTATION 


INSPECTION OF 


RAILS AND FASTENINGS, CARS, LOCOMOTIVES, 
PIPE, ETC., BRIDGES, BUILDINGS AND 
OTHER STRUCTURES 


Chemical and Physical Laboratories 
Reports and Estimates on Properties and Processes 


Chicago New York Pittsburgh St. Louis San Francisco 
Seattle Los Angeles Dallas 
London Montreal Toronto Vancouver Mexico City 
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Engmeering Directory 


THE ALLIANCE STRUCTURAL COMPANY 


ALLIANCE, OHIO 
Engineers and Fabricators of Steel Construction 


We have a new and well-equipped plant for fabricating bridges, girders, beams and buildings either to 
our customers’ or our own designs. 
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Pyrometer Engineers 
Put your problems up to us 


THE STUPAKOFF LABORATORIES 
PITTSBURGH, PA. 





POWER PIPING SYSTEMS 
FABRICATED and ERECTED 


KENNEDY-STROH CORPORATION 
BEST MFG. DEPT., PITTSBURGH, PA. 


‘Specialists in Power Piping for more than 3¢ years” 








“CENTRAL” WROUGHT PIPE 
CENTRAL TUBE COMPANY 


delphia, San Francisco, Minneapolis, Denver, Louisville 
and Salt Lake City. 





The Mount Vernon Bridge Company 
ENGINEERS AND BUILDERS 


Blast Furnaces, Ore and Coke Bins, Trestles, Skip Bridges, 
Mill Buildings, Bridges and Structural Steel Work 


Mount Vernon, Ohio 














DART UNIONS 
BRONZE TO BRONZE 
See June 3rd and July Ist, issues 
of The Iron Trade Review 
Ask your dealer for Prices 
E. M. Dart Manufacturing Co. 
PROVIDENCE, R. I. 


The Fairbanks Co., Sales Agents 
Canadian Factory: Dart Union Co., Ltd.,Toronto 








Look F, or The Reputation of “NATIONAL” Pipe 
is comparable to that of a National Bank whose 


officials are beyond suspicion. The durability 
of ‘‘National’’ Pipe secures your investment. 
NATIONAL See the double page announcement in the 
July Ist issue of The Iron Trade Review. 
Look for the “NATIONAL” BANK. 


NATIONAL TUBE COMPANY 
The Name Pittsburgh, Pa. 





A 10" U 


Expansion Bend 
Made of 30! of pipe 
We Make 


All Kinds of Bends and 
Joints. 

Steel Valves and Fittings 
for superheat. 

Complete Piping Sys- 
tems for all purposes. 


Pittsburgh Piping & Equipment Co., Pittsburgh, Pa. 








We Specialize the 











Building and Rebuilding of 


FURNACES 


We are thoroughly prepared to give you most excellent 
service, and we guarantee complete satisfaction on 
every job. 

Let us know your conditions—our experience will prove 
very valuable to you. 

We solicit your inquiries 


MUSKEGON BOILER WORKS 


MUSKEGON Established 1865 MICHIGAN 





Valves and Fittings 


Pittsburgh Valve 


ATWOOD 
| Foundry & Construction Co. 
Pittsburgh, Pa. 


of all sizes for all 
purposes. 


Complete Piping 
Systems. 
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The Book You Need 
On Your Desk 











The Rolling Mill Industry 


By F. H. KINDL 


N this work the author has endeavored to give a condensed 
general description of iron and steel rolling mills and their 
products, without discussing the details of rolling any special 
material. Essentially it is a summary of American rolling mill 
practice, its development being traced from the beginning to 
the present day. 

An effort has been made to define more closely the various 
mills and their products, and the various classifications herein 
presented have been approved by leading manufacturers and 
many of the country’s foremost iron and steel engineers. — 

The charts which graphically show the production of semi- 
finished and finished products, from 2,000 pounds of iron ore, 
1,000 pounds of coke and 600 pounds of limestone, represent 
modern practice at some of the largest open-hearth plants and 
rolling mills. Charts also are included to clearly illustrate the 
amounts of material charged and produced in making one ton of 
pig iron; the distribution and production of iron and steel in 
1907 and 1911; the conversion of pig iron into the various 
finished products, etc. 

For those interested in the economics of the iron industry, 
a table has been prepared in which a comparison has been made 
of the general fundamental factors dictating the production of 
pig iron in the United States, Germany and Great Britain, with 
particular reference to the Pittsburgh district of the United 
States, the Rheinland-Westfalia district of Germany, and the 
Cleveland district of Great Britain. 


Bound in Cloth - - $2.00, Postpaid 
Bound in Leather ~ - $3.00, Postpaid 
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Black Diamond File Works 





Special Prize 
GOLD MEDAL 
at Atlanta, Ga., 1895 


Twelve Medals Awarded for 
“Very Superior Goods” 


at International Exhibitions 


G. & H. Barnett Co. Philadelphia 


Owned and operated by Nicholson File Co. 












sitet cat It’s All In Your Favor 
Generator to make Oxygen and Hydrogen on your 


own premises instead of buying in cylinders, 
—if you install an 





PLANT 
The I. O. C. System is ser rare are —auto- 
matic, and the a 
service record i ate dkcon ee aaa abroad. 
Gases 100% efficient 
Supply definite and at lowest cost 
Send for references and full particulars 


INTERNATIONAL OXYGEN CO. 


General Sales Offices 
115 Greedwe By YORK 
: NE ae 
wile A Pa k a: 
Paris, France, 40 i Laffitte, 


ae Me 





T CAMPBELL WIRE SPECIALTY WORKS 
SOUTH BEND, IND. 
RE SHAPES 











The C. & G. Cooper Co. Mt. Vernon, Ohio 


ENGINE BUILDERS 


CORLISS ENGINES GAS ENGINES 
50 to 10,000 H. P. 200 to 3000 H. P. 
82 YEARS OF EXPERIENCE 











Green Chain Grate 
STOKERS 


For Water Tube and Tubular Boilers 
GREEN ENGINEERING CO. 
1370 Steger Bidg. Chicago, IL. 
Catalogue ‘‘G’’—Green Chain Grate 
Stoker — Catalogue No. 8—G ECO 
Pneumatic Ash Handling Systems, sent 








on application. 


ELECTRIC THOMSON Electric Welders 
WELDING 


e Pioneer Manufacturers 


Butt Weld S It 
Job Welding t elders a Specialty 


Thomson Electric Welding Co., Lynn, Mass. 

















TROPENAS CONVERTERS 
——— 


The Best means of producing Go od hee el Ca 
teed yi Ses \Fo undnes all over the Wo ad 
New Style Baby. One Ton. Two Ton. Three Tor estates Convenen 
Used by U S Government in seven Navy Yards and Arsenals 
26. Years of Experience Good Steet Guaranteed 

TROPENAS CONVERTER CO 

50 CHURCH STREET 

NEW YORK CITY 























THE HARD SERVICE BE LTING 


Grips the pulleys firmly. Operates with le 

tension. Reduces the friction load. Outweas 
any other belting used under similar c onditionts 
Resists steam, water, oil, heat, and ac id fumes- 


SPARTAN nec cena paleeisioeme 


Worcester, Mass., U.S. A 














OLD JERRY says: ‘‘Any crucible 
may make good in th’ sprints, but 
it takes a 


DIXON CRUCIBLE 


¢ every time to win th’ final heat.’’ 
Booklet No. 64-A on request 
Joseph Dixon Crucible Co., Jersey City, N. J. 














The Bettcher Mfg. Co. 


CLEVELAND, OHIO 














BESSIE FERRO-SILICON IRON IN PIGS 


BESSIE FURNACE COMPANY 


DOUBLE ROASTED DEAD BURNED DOLOMITE 


BASIC PRODUCTS COMPANY 


ALLEN S. DAVISON COMPANY 


SALES MANAGERS 


OLIVER BUILDING PITTSBURGH,‘PA. 











Quality Since 1854 
FOUNDRY 


PIG IR MALLEABLE 
DUUSUYUL Ue Basic 
**THOMAS-VANADIUM”’ FORGE 


Our series of page advertisements now running in The Iron 
Trade Review should interest every user of pig iron. 





The Thomas Iron Company, Easton, Pa. 











Keep Your Factory or Foundry 


well supplied with 


Pure, Fresh Air 


and best results will 
be obtained from 
your workmen. 


Royal 
Ventilators 


_ quickly withdraw all 
smoke, fumes and gases. They keep the atmosphere Pure. 
Let us send you complete catalogue. 





ABSOLUTELY 





STORM PROOF 


Royal Ventilator Company, pritaveuenia, Pa. 
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Salisbu ry Unequaled Strength and Wearing Qualities 


Salisbury Charcoal Iron is an iron that has ‘‘made good”’ to such an extent that the 
leading railroads have used it for over fifty years in the manufacture of Chilled Car 


Wheels. 
C h a r Cc it a I Many tests have proved that ‘Salisbury’’ gives a much greater mileage than any 


other iron. bY : : 
Also in other places of great responsibility—Cylinders, Bushings, etc., where greatest 


al i ir Oo n strength and wearing surfaces are most essential—the railroads are taking advantage 
of it. 
4 We will be pleased to furnish you full particulars upon application. 
Write Us 


BARNUM RICHARDSON COMPANY 
LIME ROCK, CONNECTICUT 


Hickman, Williams & Co., Agents, Philadelphia, Pittsburgh 
J. O. Henshaw, Agent, 79 Milk St., Boston, Mass. 
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Pittsburg, Pa. 


| 

| 

! , 

PIG IRON, COKE, ORE 

Products of [ 

| 
a) 








THE SHENANGO FURNACE COMPANY 





CONNELLSVILLE COKE 


FURNACE AND FOUNDRY 
HARD STRUCTURE LOW SULPHUR 1,000 OVENS 


YOUGHIOGHENY COAL 


GAS, STEAM AND COKING . 
“CELEBRATED 


Washington Coal & Coke Co. AMl Grades 


General Offices, DAWSON, PA. 6 to 16% Silicon 
N. P. HYNDMAN, Sales Agent, 511 Wood St., Pittsburgh, Pa. 


GLOBE 


PIG “RON 


THAT MADE 


Jackson County 


SILVERIES 

















FOUNDED 1869 BY GEO. G. BLACKWELL 


CHROME ORE. Blackwell's special Refractory quality for Furnace Linings. 


MANGANESE ORE of every grade. FERRO URANIUM. 
wi ETA LS A & D FLUOR SPAR. Weare the largest mine owners in the world. 


S. A. M. ALLOY. Produces sound ingots and blowhole-free castings. 
FERRO-PHOSPHORUS. CARBONLESS CHROMIUM METAL. 
ORES FERRO-MOLYBDENUM. Pure Molybdenum. MOLYBDENITE. 
FERRO-CHROME. 60-72% Cr., 1-2% to 1% Carbon and any % up to 10%. 
FERRO TUNGSTEN. 50-90%. TUNGSTEN METAL, 96-99%. 
FERRO-TANTALUM. 
GEO. G. BLACKWELL, SONS & CO., LIMITED = rrerro.TITANIUM, FERRO BORON, FERRO VANADIUM, 25 and 50%. 
THE ALBANY, LIVERPOOL, ENG. FERRO-SILICON, 25%, 50%, 75%. COPPER SILICON. 
PLUMBAGO, BLACKLEAD, METAL WORKERS’ CRAYONS. 
Manufacturers, Metaliurgists, Mine Owners, Merchants 


WORKS: Garston Docks. CODES: A. B. C., We make anyand EVERY ALLOY AND METAL REQUIRED 
Moreing and Neal, Lieber’s and Western Union. We make a SPECIAL HIGH SPEED ALLOY FOR TOOL STEEL 
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; Bessemer, Malleable, Basic, Forge, 
Pig Iron Foundry and Lake Superior Char- 
coal Pig Iron. Exclusive sales agents for the following: — 

Cherry Valley Foundry Iron for grey iron castings; 
Buffalo, Zug and Victoria F hel 
Malleable Soft and Strong; Fannie, Dover and Claire, 


Basic, Bessemer and Malleable. 
Lake Superior Ores, Bessemer 
Iron Ores and non-Bessemer, including 
high-grade Mesabas and Old Range Ores. 


Pittsburgh, Massillon, Pittsburgh No. 8 and 
Coal W. Virginia Coals. 


Standard Connellsville Coke for blast furnaces 
Coke and foundries. Forging and Heating. 
Shipments via any railroad. 


MA-HANNAGCO. 


Sales Agents 
Cleveland 


HAAAAAR AAA RHA 


HHH HHHHHHHAHHHHH HHH ARA AA 





‘all 


+HHHHHHHAHHE 
HHHH 


+ 


Say you saw it in THE Iron Trape Review 








144 THE IRON TRADE REVIEW June 24, 1915 























E. N. Breitung @ Co. Oglebay, Norton ¢& Co. 
LAKE SUPERIOR LAKE SUPERIOR 
IRON ORES IRON ORES 
Rockefeller Building, CLEVELAND, O. CLEVELAND, OHIO 
The Columbus Iron ® Steel Co. Pickands, Brown ® Co. / 
BUCKEYE PIG IRON PIG IRON 
IRON ORE AND COKE 
COLUMBUS, OHIO CHICAGO 
Eaton, Rhodes @® Co. Ficresiteen” FRANK SAMUEL = Sficsgeicen, 





Iron Ore for Special Iron. Manganese and Chrome Ore 





PIG IRON COKE Pig Iron, Foundry, Mill and Special Low Phosphorus 

Howe & Samuel Special Low Phosphorus Melting Bar. 
1502 Farmers Bank Bldg. First National Building MAIN OFFICE NEW YORK OFFICE BOSTON OFFICE 
PITTSBURGH, PA. CINCINNATI, O. eePhiledelphis “toa. ye ge 











McKeefrey ¢& Co. 
PIG IRON LIMESTONE 


CHARCOAL PIG IRON 

















7 | 
COAL AND CONNELLSVILLE COKE Superior Charcoal Iron Co. 
LEETONIA, OHIO GRAND RAPIDS, MICH. 
Mitchell-Diggins Iron Co. The Tod-Stambaugh Co. | 
CHARCOAL PIG IRON IRON ORES | 


CADILLAC, MICH. 206 Perry-Payne Building CLEVELAND, OHIO 








J. J. MOHR @ SON LOW PHOS. PIG IRON 
PIG IRON COKE BESSEMER PIG IRON—COKE 


Ferro Manganese Ferro Silicon STEWART IRON COMPANY, LIMITED 


Bullitt Building PHILADELPHIA, PA. CLEVELAND, OHIO 
Works at SHARON and UNIONTOWN, PENNA. 
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PIGIRON : : 


Ferro Manganese Fluor Spar 


Rogers, Brown & Company, with their country-wide equipment of blast furnaces, 
ore mines and connections in all coke districts, offer to the particular consumer of 
Pig Iron and Coke, Ferro Manganese and Fluor Spar, positively unequalled chances 
for perfect and economical operation of his plant. Communicate with nearest office. 


ROGERS, BROWN & CO. 


New York Cincinnati Chicago Buffalo Boston St. Louis 
Pittsburg Philadelphia - Cleveland 
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The Stowe-Fuller Company 


HIGHEST GRADE REFRACTORIES OF ALL KINDS 


MANUFACTURERS of the Highest Grade Magnesite, Chrome, Silica and Fire Clay Brick 
IMPORTERS of Chrome Ore and Grain Magnesite 
5 MODERN PLANTS—250,000 DAILY CAPACITY 


Plants located in Pennsylvania, Ohio and Kentucky 


GENERAL OFFICES: CLEVELAND, OHIO 











| LOUISVILLE FIRE BRICK WORKS HARBISON - WALKER REFRACTORIES CO. 


(Incorporated) ‘ MANUFACTURERS OF 
° ° ° High Grade Silica, Ch . 
High Grade Fire Brick Magnesia and Fire Clay Brick 
7 IMPORTERS OF 
Fire Clay Chrome Ore and Spaeter Dead Burned Magnesite 
HIGHLAND PARK - * - KENTUCKY PITTSBURGH, PA. 














AMERICAN REFRACTORIES CO. UNION MINING CO. 


208 South La Salle Street 
Silica, Magnesia and Chrome Brick MT. SAVAGE, MD. 


DEAD BURNED MAGNESITE Proprietors of the 
Austro-American Magnesite Co. Mt. Savage Fire Brick Works 


(SUCCESSFULLY OPERATED FOR 70 YEARS) 











Manufacturers of 


“Mount Savage” “M.S. A.” “Refracto” “Carburetor” 


7 e a 
Jos. Soisson Fire Brick Co. scene 
CONNELLSVILLE, PA. 11211 Fay Ble, 48 Bank or Seva 1 Bran 














THE “CLEARFIELD” FIRE BRICK 








“Salina’’ “Lyon”’ 
“Etna” “Yough”’ MANUFACTURED BY 
Metehtenad anes Pittsburgh, Pa. THE CLEARFIELD FIRE BRICK CO. 
Manufacturers of Office and Works at CLEARFIELD, PA. 





HIGH GRADE FIRE CLAY AND SILICA BRICK 














DOVER FIREBRICK CO. 


MANUFACTURERS OF 
HIGHEST GRADE PENNSYLVANIA AND OHIO 


FIRE BRICK 
“NORTH BEND”’ ‘“*DOVER”’ ‘*BUCKEYE”’ 
Gen’! Office, 509 Cuyahoga Bldg., Cleveland, O. 
PITTSBURGH oe 705 Diamond Bank Bldg. ,.7°o"..4 




















A Complete Directory of the Iron and Steel Works 
of North America, Including the Names of Officials. 


is only one of the many valuable features of “The A BC of Iron and Steel.” 


This book describes, in plain, every-day English, every step in the manufacture of iron 
and steel, from the ore to the finished product. 


It tells you everything you want to know about the iron and steel industries, without 
piling up page after page of technical detail. Built to fit the needs of the busy, 


practical man. $5 per copy, postpaid 


PENTON’S BOOK NEWS 
Penton Bldg. CLEVELAND, OHIO 135 
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Pickands, Mather & Co. 


CLEVELAND, OHIO 


. 








BIRDSEYE VIEW OF TOLEDO FURNACES 


PIG IRON COAL IRON ORES 


Pickands, Mather products enjoy an enviable record for 
quality and uniformity and our service is characterized by 
promptness and accuracy. What are your requirements? 


Toledo Furnace Co. Ella Furnace Co. Perry Iron Co. Jackson Iron & Steel Co. 
Toledo, O. W. Middlesex, Pa. Erie, Pa. Jackson, Jackson County, Ohio 
All Grades and Analyses, Soft and Strong Foundry, Malleable, Basic and Forge Irons PTF ny ies 











Tennessee Coal, Iron & Railroad 
Company 


PIG IRON 
FOUNDRY—FORGE—BASIC 
“DeBardeleben,” “Eureka,” “South Pittsburgh,” “Ensley,” “Alice.” 


OPEN HEARTH STEEL 
Rails, Blooms, Billets, Slabs, Bars 
Twisted Squares, Sheared Plates, Angles 


COAL COKE 
Steam—Gas—Blacksmith Furnace—Foundry 
Domestic Domestic 
























GENERAL OFFICES: Brown-Marx Building, Birmingham, Alabama 








BRANCH OFFICES: 






Boston Buffalo Chicago Cincinnati Cleveland 
Denver Detroit New Orleans New York Philadelphia 
Pittsburgh St. Louis St. Paul 








Pacific Coast Representatives: United States Steel Products Company, San Francisco, Seattle, Portland, Los Angeles 
Export Representatives: United States Steel Products Company, New York City 
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Coke Oven Machinery 


@ The economical operation of modern coke ovens requires special machinery capable 
of continuous severe service. We have developed and built Coke Pushers, Door 
Extractors, Coal Levelers, Charging Larries, Coke Quenchers, Coke Loaders, 
Handling Apparatus and _= special 
machinery to fit the various types and sizes of ovens. @ Our engineers make a 
study of problems relating to the efficient operation of modern coke oven plants. 


THE WELLMAN-SEAVER-MorGAN CoMPANY 
CLEVELAND, OHIO DENVER, 611 Idea) Building 


Screening and Transfer Equipment, Coal 





YORK, Hudson Terminal 
NE XICO, D. F. Apartado 1220 











test PIG IRO 


BASIC GREY FORGE |; _ | 

BESSEMER MALLEABLE | 
| FOUNDRY MILL IRONS 

Bethlehem Steel Company 


All Grades and Analyses 


SEERe hee Dee Eee 
PHILADELPHIA, Morris Building. NEW YORK, Trinity Building 


PITTSBURGH, First Natl Bank Bidg. 
DETROIT, Majestic Bidg. CHICAGO, Peoples Gas Bidg. 





Producer 
in the East 







ame 














BOSTON, Oliver Building 
CLEVELAND, 1266 Ontario Street 
SAN FRANCISCO, Crocker Bidg. 
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For Haulage Equipment 
ATLAS high efficiency Cars and Loco- 














No. 288. All Steel Mill Car 








eer 


No. 216. Steel Rocker Dump Car, 
equipped with scale 





motives will provide an efficient and 
economical method for transporting mate- 
rial about your plant. 
Investigate our rubber tired ELECTRIC 
TRUCK AND TRACTORS. 
Send us your inquiry. 
We manufacture complete industrial railway 
equipment. 


The Atlas Car & ManufacturingCo. 


1200 Marquette Road 


DEPT. E CLEVELAND, OHIO 








No. 790. Pig Iron Car 





Storage Battery Mine Locomotive 
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()) Making | 
§ Satisfied Users — 
BOLTS 






AU thing like a broken bolt ora} 
defective nut looks mighty big to the” 
farmer when he’s out plowing or cultivating 4 

= in aten-acre lot. And it doesn’t help to | 
make him satisfied with his plow or¥ 
| cultivator. 





That’s one reason why so many manufacturers = 
specify Upson Plow and Cultivator Bolts, Another | 
_reason lies in the fact that heading, pointing and § 
threading are so uniformly accurate and the nuts | 
are so interchangeable that manufacturers can 7 
make a good saving in cost of assembly. ; 








The Upson line includes nuts, bolts, coach and % 
lag screws; boiler and structural rivets, 4% inch ¥ 
and larger; also a complete line of smaller rivets 7 
for every purpose; axle clips, clip-yokes; rules, § 
belt-fasteners, etc. J 












Write today for complete catalog 






THE 
UPSON NUT Co. 
Bolts Nuts Rivets 


Open-Hearth Steel 
Billets, Bars 


Cleveland, Ohio Unionville, Conn. 












New York, N. Y. Chicago, Ill. 
Represented by 
THE GEO. F. EBERHARD COMPANY V. A. MOORE & COMPANY 
San Francisco, California Atlanta, Georgia 






4 
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